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Hi, Bill 


Tuesday, July 21, 1970 

2*00 p.m. 


IusTasYwm h9h r mg b °L k * Unforfunate| y/ I spilled what was left of my coffee 
section from q rTrMrc^ Y" 9 ,' 1 ’ U P to the office mail. The only damage was the 
2^ f Tj C T °r I" 5 ' 0 ' Wh6re the C ° ffee see P ed in under the plastic 
ouf thp f 0 u ^ y 00 t e pages out and blotted them with clean water and cleaned 

fmL ' °: \ UiCk ° S 1 COuld - The * d °"' t 'ook TOO bad, but you eon 

imagine how bad I feel about it. \'tp very sorry! ! ! 

at the bottom YYYYY tb ' n9S mto a new fold®r, as the old one you had stapled 
bottom had coffee in it. Luckily it didn't get into that material! 

out the orininnl ’’ 7 our W 'H here at the office yesterday moringing. I will 

file and one f Vu^ ^ eposit ^ ox at Wor ld Savings, and keep one copy for your 

n such a "ess f OUCS ' L u X ° U Were Wi$e to 9ef ^" d * d *>/«« » always results 
m such a mess if something happens and there is no will. 

Itll C w' e ? Qn ? T ° m Suttner * lf Seems that y° ur ^counting has been 

onK, S ° u !; and fhe hearing on Thursday the 23rd is for the judge's signature 

— f a' i° n . need to 9° : ' n f° court at all. Mr. Suttner estimates that the 
cour or er releasing the funds should be back to his office in a week from the 23rd, 

but he can t guarantee that. So, either make your plans for your leave for the 1st 
week in August, or play it safe and make it for the 2nd week in August. One thinq 
you might consider if you make it for the 2nd week in August, you will be here 
for Grandpa Lou s 83rd birthday on August 12th. That would be nice. 

Ray Hall was in here 30 minutes ago, and he says if you can get your leave to begin 

on a Sunday night, or Monday or Tuesday, he would gladly drive down to pick you 

up at Ft. Huachuca. He gets off work at 2:30 on Sunday, and could leave right from 

wor _ He would go to San Diego and straight across to Tuscon. He figures he can 

make it in about 5 hours! ! !??? I thought it was very nice of him to offer to do 

this, but I don't know if you will want him to or not. He figures about $15.00 for 

gas, and that would be a slight savings in money, if not time for you I told him 
I'd let him know. 

How's the weather down there? Any more electrical storms? Boy, that liqhtenina 

strike was TOO close at 20 feet.WOW! It might take you for the fastest way 

to ground, since there aren't any trees out there. 1 

Grandma Lorna called last night and said she is now ex*erfting ondLbig 3-wheeler 
bycycle, and Grandpa follows along behind with the cane to "hoofe!" her if she 
gets going too fast! Isn't that wild??? He may get a bike too, and they can 
ride together. She is also going to start swimming in the pool, at the doctor's 
instruction. Sounds like they are going to have some fun, huh? 

Well, I've got to get and insertion order out and mail this, so I'll close for now 
Tried Lynn, and fhe line was busy, so I haven'txbotx talked with her yet 


Love 
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foreword 




HE GRIFFITH OBSERVATORY was ta^rovfd^fokfhe^Greek^TT^* 

park “ ,he a,y ' in ,896 - - 
_—--- . . i 1 A lL t 


ater. Previously nc <•» k_-_ ~~ .. 1Q o 5 IS 

A The Observatory was opened In tMs' division the 

divided into three main divisions. Fir te | escop e. Other instruments are the three 

principal instrument is the twin re 9 tem One of these produces a large 

solar telescopes which are fed byr a triple second places the image of the sun 

added from time to time. 

. va/ith its Zeiss planetarium. The ceiling 

. . . division is the theater of the heavens ' Q jt the planetarium instrument in 
^Tufs th ate: is a hemisphere 75 fee, in *£%£ asone would see i, under fhe very 

-trt- oomp,ere,y by those 
. . 
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THE GREAT GALAXY IN ANDROMEDA 

A Our galaxy of stars or Milky Way system described in the previous article is ^ 

of a vast number of similar stellar systems extending away from us in space ^ 

our telescopes can reach. Only four are visible without a telescope, an two o ^ ^ us 
so far south they cannot be seen from the United States. The one most easi Y V |^ nce we ||. 
is the galaxy in the constellation of Andromeda. It is nearly overhead an ^ Qar dark 

placed for observation about nine o'clock in the evening in November. n a roughly 

night it appears as a faint hazy patch of light about the size of the ful rn 00 
15 degrees to the north and east of the center of the Square of Pegasus. ^ 

A For a long time astronomers thought this object in Andromeda and others ^ j n 0 ur 
in their telescopes were glowing clouds of gas or "nebulae" comparatively n jgg 9 the 

own galaxy. But on photographs of the object in Andromeda taken as ear y that 

outer edge appeared to be resolved into stars. And by 1928 it was proven beyo ^ oJjr 0 wn 
the object in Andromeda was not a nebula, but another stellar system fsr ^°u s ^ be- 
galaxy. The first measures of its distance put it at 900,000 light years, bu ■ 
lieved to be much farther away than this, probably about 2,200,000 light y ear ^ our 

A A distance of two million light years seems enormous compared ear s wifF 1 ' 0 

soar system of a few light minutes, or even hundreds or thousands of >9 . such 3 

i y Way. r'et to the astronomers who specialize in the study ° _^ i aX jes 
^ ance seems quite small. So small, in fact, that they refer to some 

20 


PHOTOGRAPH OF THE GALAXY IN ANDROMEDA 

all visitors regarding greatly .^"J^/^^galaxy^r Milkv’* Wav ^ystem^^The "'distance"'''of* the *' Andromeda 
$ Ught ”e^ On a n da?k night it .s'visible as a faint patch of light. (Mount W.lson 

I Palomar Observatories.) 


THE HIGH VOLTAGE COIL 


II years of the sun as being members of the "local" system. Galaxies 

bout two rn,lll0n bservec j singly, in clusters, and even clouds containing thousands of mem- 

f now been o s trace them out to distances of around two billion light years. 

ha We have been aoie 

bets- s hows a boy and a girl gazing in awe at a huge enlargement of a photo- 

. Out Photog-P s galaxy taken with the 48-inch Schmidt telescope on Palomar 

, a nh of the r 4 .u orP must have been some cave man, more observant than his mates, 
9 ra P Long ago mere ....... 


Mounta 


in. 


hazy patch of light in Andromeda and wondered vaguely why it looked 


w ho noticed this ob . ects jn the night sky. Today the children can 

different from n f stars. But how long it has taken us to find the 


see at a glance 
answer. Almost 


. co ||ection of stars 
that it is a vasT , h t to reach us that formed the picture itself! 
as long as it took the g 

A From the earliest records we read of man's wonder at and 
fear of lightning. Zeus, of the Greeks, who became Jupiter to 
the Romans, carried lightning in his hands. His northern 
equivalent, Thor, carried a hammer, the thunderbolt, which 
would return to him like a boomerang after he had cast it at 


HIGH VOLTAGE 
COIL 

(Tesla Coib 


. Franklin, of a more scientific turn of mind than the earlier story tellers, 
his foes. Benjamin ' ._ w n-b, thp tov electricitv. which intriaued men of 

demonstrated that hghtnmg 

kic dav. 


IS I 
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several 


, • *hP development of electrical apparatus, men were able to get a 

AVery early m h suggested the experiment carried out by Franklin tT *** 

had become a foot or more in length and the crack 

ing if heard in a closed room. 

. ,. n howevcr could not create the tremendous electrical pressure (voltage) neces*, 
M htain the bolts many feet long that have been supplied so prodigiously by n J* y 
Only during the last few decades with millions of volts available has he been able to p £ 
duce very minor lightning strokes. 

4 This coil with an electrical pressure of more than a million volts, produces sparks 
feet long which bear a great resemblance to natural lightning. 

A In changing electricity at ordinary voltage to that which produces these long sparks, there 

is no creation of energy. Merely the pressure is increased. It is somewhat similar to the use 
of a lever A small pressure at the end of the long arm enables one to exert a pressure on 
the other end great enough easily to lift an automobile. The coil increases electrical pressure 
enough so that the electricity presses its way through several feet of air. 

A The electrical discharge of the exhibit differs from lightning, however, in that it reverses 
its direction of flow with tremendous rapidity. From this characteristic it loses most of its 
danger to man Indeed, one who knows what he is about can receive the spark on a metal 
rod held in his hand and yet experience no discomfort. The innocent appearing primary coil 
at the base, on the other hand, is death dealing. 

A At frequent intervals guides operate the coil and give explanatory talks. 


22 





EXHIBIT OF DISCHARGE OF ELECTRICITY THROUGH GASES 


ELECTRICAL 

DISCHARGE 

THROUGH 

GASES 


A Many kinds of electrical discharge tubes have come into every 
day life. They perform a myriad of services for man, most com¬ 
monly in X-ray, in radio performance, advertising, and illumination, 
though there are other valuable applications. 

A Some of the most interesting tubes are grouped in this exhibit 
and so arranged as to explain a little of the nature of the electrical 

discharge. 

▲ The five-foot tube at the top of the exhibit shows how the electrical discharge chan 9®* 
with the pressure of the air in the tube. A vacuum pump removes air rom 
about three minutes, then air is let into the tube and it is pumped own agai 

A Two of the tubes show that a force is exerted on an electrical current in ^ ^ 

fie,d - Several of the tubes show the difference between current °wmg i flt very 

^nd medium pressures. Another tube shows how current f owing r0U , .r pre ssure 
•ow pressure travels in straight lines and forms shadows. One tubei shows tha -f the pressure 

°f the gas is correct the discharge may pass over a fairly long path ra 
s Park gap which has a higher resistance. 

* Tbe effect of electrical particles in causing minerals to give 

tuh maticall y b * a which has a P Me 0f di,ferent a th clear chemicals, glow 

“he in which flowers, made from sheet copper and painted with clear chem 

the electric bombardment, giving forth the brilliant co ors. 

23 
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9ust 


operation at the Griffitk 

-ed ,* spec,oceor''spo^rS Wi " h « 

small scale, the natural lightning during q 
thunderstorm. The air acts lik* ^ , 9 

until a certain valtage per foot or potential 
grodient ,s exceeded. This corona type of d s 
Charge ,nto the air can be seen on „ da k 
nrgh, on high voltage transmission lines As 
-he voltage is increased the coronal streamer 
become longer, and if this increase continues 
the streamers reach the other side of the cir¬ 
cuit, or ground, if the circuit is grounded. When 
this occurs, an arc is established and the cur¬ 
rent rapidly increases until the source or supply 
is exhausted or reduced in voltage to a point 
such that it cannot support the arc. 

Millions of visitors have watched the opera- 
tion of the Tesla coil and some may have 
wished to know more of its exact functioning. 
We receive many requests for information about 
the Tesla coil. We hope this description will 
answer these questions and anticipate a few 
that may have been unasked. A description of 
the Tesla coil was published in the Griffith 
Observer 17 years ago, but this issue is now 
out of print. This article will describe the oper¬ 
ation as it is today, as some changes have been 
made in over 28 years of operation. 

The name "Tesla coil" is usually applied to 
all tuned transformers of this type used to pro¬ 
duce a very high voltage. Actually the correct 
name is "Oudin coil" when one end of the coil 
is connected to the ground. A Tesla coil has 
the grounded point in the middle and the spark 
jumps from one end to the other. We have the 
other half of the coil but did not have room 
in the museum to install it. The spark is about 
twice as long with the complete coil, as tested 

in our shops. 

The following description of the apparatus 
necessary to guide anyone wishing to build 



° T f la coi '- One word of caution • 
th ’ S point - When using a Tesla 

° °urs, the voltage and Current to 

the primary and secondary of the coil 6 r ° m 

^o have lethal results, if you CO m e in Tt^ 
*'th any of the wires. Extreme cauhon 
be used by you and anyone else whom 0 y ^ 

h Ht h k equipment ' Man y interesting ex¬ 

hibits have been made of the Tesla coil with 

less power in the driving transformer. These 
are not as dangerous. 

The 120-volt current is fed to the trans¬ 
former as shown in Fig. 1 through a line filter 
which prevents any feedback of the radio fre- 
quencies produced by the apparatus into the 
electrical lines in the building. Each of the four 
capacitors has 2 microfarads of capacity and 
1000-volt insulation. The two coils are wound 
on a form 3Vi inches in diameter and 12 
inches long with 57 turns of No. 12 copper 
wire. The transformer is a power transformer 
in a case filled with oil. It is similar to the 
ones you see on power poles to step the volt¬ 
age down for your home use. This transformer 
steps the voltage up and has a special type cf 
winding, which limits the current when the 
spark gap shorts the high-voltage secondary 
coil. Neon sign transformers, which are often 
used for Tesla coils, also have a current-limit- 
ing winding, so that i, is sate to short'« 

secondary winding. This par, of the 
is below the floor of the museum and » not 

visible to our visitors. 

The rotary gap has two stationary 
and the wheel ^ 14 copper bars in ^ ^ 

sulating disk which turns betwee n the 

minute. As each copper arld this 

stationary electrodes, a sp The spor k is 

shack excites the pnma* ^ ^ ^ ends af 
between tungsten disks fa ^ flbout one . 

the copper bars. e s hj js n0 t too trfl- 
sixteenth of an inch, but this_ 
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- s2 oo 
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SECONDARY COIL 


i 




/ 


ROTARY gap 



wr 



F*. 1. Diagram .f ,h e T.,1. rail. The pcs show. bel.w , he ^ ^ ^ ^ 


Dortant except that it must be small enough 

or the voltage from the power transformer to 
jump. 

r 

The capocitor is mode of 30 gloss plates 24 
inches by 30 inches by ¥ 8 of an inch thick. 
The 29 copper plates between the glass are 
15 inches by 14 inches by 0.02 inch thick. The 
glass plates were made % of an inch thick 
because the original capacitor had 3/16-inch 
glass and it was often punctured by the volt¬ 
age. The primary coil has 5 3 A turns of 3 4-inch 
by 3/16-inch rectangular copper bar. It is 
necessary to make the primary circuit consist¬ 
ing of the rotary gap, the capacitor and pri¬ 
mary coil of heavy conductors, as many am¬ 
peres flow in this resonant circuit and the ef¬ 
ficiency would be decreased if the resistance 


was no, vary |„ w . We u$e No 
nect these units. 

The secondary form is 47 inches hinh j 

hos o bottom diameter of 36 inches and 

diameter of 18 inchec It • 0 d a to P 

turns of No 4 ' * ' S WOUnd "Ml 400 

no. 14 copper wire. It is nnt 

to make a tapered coil, but it is « • essQr V 

vent corona from the t easier to pre- 

tho a- the to P turns of the rr .: 1 

the diameter is smaller The 1 ? • ' f 

^P is a hollow copper sphere It Q " ° n 

cessive corona from thp t P re vents ex- 

- This Tout c 0 °n P s„t °' «' 

power. The points on each side ^^ ° '° SS <* 
di “har 9 e our de “"«„tra,e the 

**y- *° observe more 


easi 


The operation of the rir,- t . 
ond ,he use * 6o -^ 
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THE 5RIFFITN observer 

™ E TESLA COIL 







A Pri| 


X 


0 


l ( 



rr 



SECONDARY COIL 

1000 TURNS OF 
NO. 22 WIRE. 


PRIMARY COIL 
10 TURNS OF 
HEAVY BRASS 
BAR 



LEYDEN JARS SERVE 
TO STORE 10,000 
VOLTS FROM TRANS¬ 
FORMER. THESE ARE 
CALLED ■CONDENSERS’ 



:„s ;■**y° floor -:5 P - T ; V *??.» a*«* 


BASEMENT 


\yT5T". 



One of the most spectacular exhibits in the 
Hall of Science at the Griffith Observatory is the 
Tesla coil. Hundreds of thousands of visitors 
have thrilled to the flash of the giant spark pro¬ 
duced by this device. They have marveled at 
the lighting of a fluorescent tube held in the 
hand of the demonstrator as he held it near the 
coil. They have been puzzled a bit perhaps 
when they have been told that the current light 
ing the tube travels over the surface of the skin 
of the demonstrator and therefore he feels noth 


never time for the guide to give a thorough 
explanation of the exhibit, and if he did .very 
Zy -os, of his audience would 
and stroll off to seek ”«n» 

This article is written m Tesla ^ 

quests for information r egaj*n 9 ^ * 

In it an effort will be m. aske() iB tk 

various questions the , ha , be 

past years, and to anfapate 
asked in the future. t surprising 

The first and ***> ^ coil a. * 

bi , of information about 


110 - 

rS 

f VOLTS' 



10,000 

VOLTS 


2000 WATT 
TRANSFORMER 

r i 

1 


Figure 1. 


Ar^.t 

LOS 


mg and is unharmed by the current. There is 
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Griffith Observatory is that it is not strictly a 
"Tesla” coil. While the term Tesla coil is ap¬ 
plied generally to all high frequency air-core 
transformers used to produce a high voltage 
spark the coil at the Griffith Observatory should 
be called an "Oudin" coil. The difference be¬ 
tween the two types is not great. The Tesla 
coil is double ended and the spark jumps from 


one end of the coil to the other, and the center 
of the coil is connected to ground. The Oudin 
coil is single ended, just half of a Tesla coil, one 
end being connected to ground and the spark 
jumps from the tree end to ground. The coil at 
the Griffith Observatory is one-half of an actual 
Tesla coil. There was not enough space avail¬ 
able to install both parts. As one watches the 
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Mr. Bill Wysock 
50S W. Lemon Avenue 
Arcadia, California 

Dear Mr. Wysock: 

T.r j -nanrak 0 coil because it was easy to make and 

Me used the pa " ; d - ust ible clips to tune the primary 
allowed the ^e r Of s adoustible ta i ^ ^ ^ thg 

circuit. ^ PP e( j £ or sheet metal. It was about 

which are us aa y coils and my memory does not 

i9 36 ciJSSit used!' I would suggest if you 

include the exact the two coils that you try a 

have uneven opera -parallel hookup as you have 

any P photographs of the two colls 


operating 


Sincerely, 



Leon Hall 
Associate Director 


LH:p° w 


i 
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Mr. Bill Wysock 
509 W. Lemon Avenue 
Arcadia, California 

Dear Mr. Wysock: 

Dr. Cleminshaw has asked me to answer your recent letter. 

We are pleased that your photographs have turned out to be satis¬ 
factory". The books on Tesla sound interesting. We can translate 
German and possibly some French but not the other languages. 

The calculated capacity of the condenser is 200 micromicrofarads as 
near as we can tell not knowing exactly the dielectric constant of 
the P-lass. This could be measured with greater accuracy with instru- 
rrents we have at Griffith Observatory but this has not been done. 

Its exact value is not important to us as we vary the turns in the 
primary coil for resonance* 

We had the two complete secondaries given to us without any primary 
coils We constructed two identical primary coils for the two 
secondary coils. We had them setup side by side in the basement. 

Wp then oberated them with the transformer we are now using. The 
transformer has a 110 or 220 volt imput and we are now putting 120 
volts across the 220 volt winding. When we tested the two coils 
It the same time we put 230 volts across the 220 volt primary getting 
ahm,t twice the voltage to charge the capacitors which at that time 
were^Leyden jars. I can assure you that this is true as I personally 
setup the coils both in the basement and upstairs in the museum. 

At the present time one of the secondary coil forms is in the base- 
nipnt After about fifteen years of operation it was necessary to 
r-Tnlace the secondary in use because of breakdown in the winding. 

We stripped the winding but have not had time as yet to rewind it. 

t am enclosing a "Griffith Observer" which describes the "Electrical 
n-i ^charge in Gases" exhibit. I do not believe an article has been 
■written on the Jacob’s Ladder exhibit. 

If W e can furnish any additional information please feel free to write 
us agai n • 

Sincerely, 
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SUNSPOT GROUP 

Photographed 1937 July 28 with Sixty-foot Tower Telescope at Mount Wilson 
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"if* °i ™Li?i lit 1 *- 11118 article also tells about some of 
tie most notable achievements of modern physical science. 




















'dA 





































(C) Jeff Behary 2019 

















foreword, bin /3 the history, looatlon, and 

oi’ the Gri: _ Observatory and Planetarium. 



bln/j the history, looatlon, and divisions 


• SENTENCE OUTLINE 


tele- 





A. The Hall of Science contains otohv XQO exhibits of modern 


3. The Tesl^ Soil j/ / 

4 . The, mod el “*jsf the Palomar telescope. 

The Foucault Pendulum is the first sight a visitor sees whpn 
entering the building. It was invented by Jean Foucault \y ft 
The brass ball of the pendulum weighs 240 pounds. jr 1 


fallen about c 50,000 year ago, is made of iron and v/e irl/s 


output of over 1,300^200. Enherited by Di\. Fredrich Strong, it 
was given as 'sL_piestfnt to the observatory. 

The Electrical Discharge Through Gases Exhibit, shows how X- 
rays are produced, how electron beams are bent by a magnetic 
field, and how electron bombardment on certain chemicals 
causes them to glow. 



In the Hall of Science, there is the exhibit 


model of the telescop of Palomar Mountain. It was buTTt by 
Samuel Orkin at a cost of nearly Q2i>,uu0 ior a iZ/hL scale 
model that is complete with motors andmoving parts. 

The main feature of the Griffith Observatory and Planetarium 
the planetarium itself. It has a projector made by Carl 
Zeiss. The theater is of hemispherical design and holds an 
audience of Tfeople. The celestrial shows given tnere are 

r,, est impressive^/ 

The Griffith Observatory and Planetarium are one of Ue many 

he y places in California. 






















yOREWORD 

and Plane tarium is located at the 
top 0 h +v 2 kills at the end of Vermont Avenue. As one 

driven t rough the senlc winding road of Vermont Ave., he passes 
the fa^ c • Theater. As he continues up and up Vermont, he 

comes to a large open space which is the top of the Los Feliz 
hills* iiie next item to come into view is the Griffith Observatory 
itself. Alter he has parked his car and proceeds to walk toward 
the building, he passes the two monuments, The Astronomers Mount, 
and the Equatorial Sundial. These two monuments add to the breath¬ 
taking beauty of the Griffith Observatory. 


The Griffith Observatory was a gift to the City of Los Angel¬ 
es, given by the will of Colonel Griffith J. Griffith. At the 
same . time he presented the famous Greek Theater. At some time 
previous to this event, Colonel Griffith J. Griffith presented the 
Griffith Park to the City, in I 896 . 


The Griffith Observatory and Planetarium was first opened on 
the night of May 14th, 1935. It is divided into three large 
divisions. First, is the Observatory proper. In this division 
there is a 12 inch refracting telescope. This telescope is used 
for study of the various stars in our Western Hemisphere. In ad¬ 
dition to this instrument, there are also three solar telescopes 
which are fed by a triple mirror mechanism. The first mirror is 
directed at a screen in the Hall of Science. The second makes 
an image of the sun of a five-inch grating spectroscope. The 
third aims a beam at a one-half Angstrom filter showing the ver- 
ious gases on the sun. 


The second division, the Hall of Science, shows more than 
100 exhibits of the most notable discoveries of modern physical 
science. These range from the 1 , 300,000 volt Tesla Coil to the 
$25,000 model of the 200 inch Palomar telescope on the top of Pal- 
Qffi&r mountain From time to time, new exhibits are built ... id idd— 
ed to the other exhibits in the Hall of Science. 


The third and most spectacular of all the items in the Grif- 
? OW^oryf is the Zei» ? planetarium. 

Spherical shape with a oe ing Hemls phere upon v ,hlch images 
oeilmg simulates toe vves ^ pr 0 j e ctor, is the Zeiss 

1 man-made sky -precision lenses and lamps. The 

'lument, a combination o P . who for 1 to 2 hours, find 
‘ter has a capacity of 538 peopie, 

selves in an' artificial universe. 















ti° n - , 1 s ur 3 ^f lne was Mizar. This is the star that marks 
the bend of the handle of the big dipper. To the naked eye, 
liizar 1:3 a. double star. The telescope not only shows the naked 
eye companion,star (Alcor), but also reveals that Kizar is it¬ 
self,. along with it's associate stars, double. 

To keep the telescope in ferfect alingment with the stars 
and planets, bhere is a mechanism that operates in conjunction 
with a master clock that drives the telescope at a constant 
speed, in order that it will follow the object under observa¬ 
tion. n 

The building as one may notice, has 3 domes, a small one 
on the left and another on the right. The third, and largest 
dome, is located in the center of the building and is the dome 
of etarium. The left dome, holds tne 12 inch refract¬ 
or e. The dome on the right of the observatory houses 

the telescopes as discribed in the "Foreword". 



The 3 /solar telescopes, one of which projedted an image on 
a screen'in the Hall of Science, is properly titled, the "cam¬ 
era obscura". It is an apparatus in which images of external 
objects are formed by a convex lens and thrown on a screen in a 
darkened chamber, for which the Latin words are "camera obscura". 
The camera obscura at the Griffith Observatory, is located in the 
west coridoor of the Hall of Science. Its convex lens is direct¬ 
ed outward toward the parking area and the entrance area of the 

observatory. 

As one watches on the screen, he may see a car coming up the 
dr ive to the parking : area or people walking towards the entrance 



door of the observatory. 




















v into a continuous 
microscope through which tte wsitor lo°: tossed by thousands 

of all the colors from violet to red truB . 


band 

of ‘ 


T of all the colors irom viuibu x«-, s -n e ctrum 

dark lines of various brightness, called th 

mhe third solar telescope, whose light is w ith 

through^ special filter made of quartz and calcite pla _ 

roid nolarizers, shows the way that tne ou J r i se 

“ e 11 hfsS-fsS?k g cI\f™rL 9 u r s rl spLIs urtol 50 miles per 

Tall sizes and shapes, and may by dynamically viewed bj 
°js at the Griffith Observatory. 

In the Hall of Science, there ^^^^cula^o^thfeSib- 

Sf Sfthe^oucauirPendulm, the‘'iron I J® teor J t 5 
}$!'Tesla £o±W the Electrical Discharge through Gases ixhibix, 

Zt the ^25,o3o>odel of the Mt. Palomar telescope. 

Thp Foucault Pendulum is the first sight a visitor sees when 
.my. ' 'hniidinff It consists of an extremely long pendu— 
lm^T'steel wire, 40 ’feel long, and a brass ball weighing 240 

pounds which ®^ n ®? t S ig W a y S cale divide?!^© 1 ^ parts around the 

oircumf er enc e ^ of SS pit! “She reason the pit isdivi^l into 42 
; iq hpomise at this point of the earth it takes 42 hours lor 

the huge brass ball to complete one whole turn of swinging oack 
aid forth. The Foucault pendulum was an invention of Jean rou- 
cault o -ri^prir»K -nhvsicist who made txie disco\er o i-i 1 . 1 * -- 

“peidid a very P S?a^ iron ball from a wire more than 200 feet 
long. This experement was conducted xn Pans. The nit in this 
Pendulum was divided into 32 parts because of it a location on _ 

^e earth. A magnetic control which has no sidewise movement, i 
Use d to k4*p the ball at the observatory in motion. It ifa " 
°essary to excite the ball because it has nothing go keep it m 
motion. The air friction, after a comparatively short time, would 
*low the pendulum to a stop otherwise. 

In the Rost coridoor of the Hall of Science, tnere is on 
!?lbit, a meteorite weighing 395 pounds. It is one of the 
dements f„ d"-'.y e’thirty tone of iron meteonted that made the 
S ta A?izoSi at an estimated time of 50,000 years ago. The 
Tgest specimen weighs about 1500 pounds and is in the Colorado 
of Hat Ml History in Denver. The crater itself, mea- 
,T es 4250 feet" in diameter, nearly 3 miles in circumference, and 
:St 600 felt deep The rim of the crater rises 135 feet above 
h6 Plain, and ^ covered with fragments of rock ranging in 


is 


size 
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fro- 1 6r «hM a f a famil y garage to tiny particles of 

s ai: '? s ** nshed roo-- -p was ^irst formed, before the down- 

O onang 1 t has been proven that the crater it- 

seli> -- .. h , * eT3 * rne condition of the meteorite and the 

s^ount oi it buried there still remains a mystery. 

9°^* Jtocated in the western corid^or, is perhaps 
tie -cat -Lntrising of all the exhibits in the Hall of Science. 

was first built by Nicola Tesla in I896. This particular 
E oie^ ••ith an electrical potential of over 1 million volts, was 
tui-- tty iiiari l. Ovmgton. It was inherited by Dr. Fredrich 
Strong, v.no gave it as a present to the observatory. It consists 
of a P 0V|ei * Sa Ppl3 r ^ransiomer, an air-core, step -up transformer, 
or Tesla transformer, a glass-plate condensor, and a rotary spark 
jap. The power supply transformer steps common 110 volt house 
current up to 10,000 volts with an available power of 2,000 watts. 
His high-\oltage is stored in the glass-plate condensor, until 
at has cuilo up enough to jump the gap across the rotary spark 
jap. It then goes tmrough the primary of the "Tesla transformer." 
Ti-S sets up an electrical field around the cone-shaped second¬ 
ary coil, which builds up a tremendous high-voltage, high-frequen¬ 
cy spark nearly 6 feet long through the air. 

As one watches a guide operate the coil, he sees a beauti- 
fJL lacey, lavender colored, discharge jump from the top of the 
iollow copper sphere atop the secondary coil into the air and 
occasionally into the steel-framed walls, which are good electri¬ 
cal grounds. This high-frequency current is eompletly harmless, 
and the guide often passes part of the current through his body 
io prove this fact. Sometimes he may hold up to the coil, a 
common florecent lamp, which when brought into the electrical 
[ bield of the coil, will light up brilltftntly. Yet the guide or 
person holding the lamp feels no discomfort at all. The innocent 
-PPearing primary coil at the base, on the other hand, is death 
dealing. ~ 

On the onpsite side of the Tesla Coil in the Hall of Science, 

18 the Electrical Discharge Through Gases Exhibit. This exhibit 
5 °tsists of a varity of rarified gas tubes and vacuum tubes, all 
of which show how an electric current passes more easily through 
^Partial vacuum rather than through the air. A five-foot tube 

2 the tor of the exhibit shows how the electrical discharge pas- 

?? through the tube more easily than when air is admited into the 
t?oe. ivfnthpr. nf the tubes show that a force is exerted on an 
f^trica? ? flowing in a tube at low and medium pressures., 

^ther current f :. ^ g electron beam is bent by a magnetic 

fieiH 6r tube shows how an electro produced. One of the 

ta,: Q ; Still another shows -O.. x ^ - flower in a vac 

w St beautiful tubes is the one tnat has a ? iass Ho e. m a vac- 

3 b,i,. . . is anolied to une puce, tne 


1 tube' ltl /hpr, t p^electric current is applied to the tube, t 
"7 glows w!th Strising and beautiful colors, due to cfcemi 


epical 


































Also in this side of the Hall of Science, is the model of the 
ortO inch telescope on Palomar Mountain. This model was built by 
ue l orkin at a cost of nearly $25,000. The original drawings 
pre suppli e< 3- by the California Institute of Technology. It was 
hiilt to a 1/^4 sca l e except for a few minor differences. Al¬ 
though the model in not operated, it is complete with working 
parts and motors. 

The final and best of all the items at the Griffith Observa¬ 
tory is the Zeiss Optical Planetarium. No description can repro¬ 
duce the impression made by a demonstration of the Zeiss Plane¬ 
tarium projector. The projector itself, looks like a diagional- 
circular, frame with two spheres at each end, one at the top and 
bottom. It consists of two 1,000 watt lamps, one in each sphere, 
aI1 d many gears and lens alingments, one for each planet and a var- 
ity of stars, and moons. The Zeiss Projector is located in the 
center of a 75 foot diameter hemisphere ceiling. The ceiling is 
painted white, and if one stands in a certain part of the theater, 
listening to another person speaking across the room, he may be¬ 
come bewildered as to the direction that the voice is coming from, 
which is due to the phenimenal sound acoustics of the theater. 

Hence, the sound of the show being given, comes from a speaker in 
the top of the ceiling so that the sound will disipate evenly a- 
mong the audience. The console controling the Zeiss Projector, 
and the sound, is located in the area beside the entrance door. 

It looks to the visitor like the inside of an aeroplane control 
cockpit. Here, the operator operates the projector and as a mat¬ 
ter of fact, he controls the show in it*s entirity. The cost of 
admission is $1.00 per adult and $.75 for juniors. Children un¬ 
der five, are not admited to the theater. .I ndeed, one who has 
dad the ormertnnl tv to see a planetarium show, will never~Torget _ 




. Millions of people visit the Griffith Observatory and Flan- 
prium every year. It is one of the highly regarded places of 
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1.000.000 VOLT TESLA COIL 


On the night of August 12, 1965, Greg Johnson 
and myself. Bill Wysock, have completed all necessary 
work on the 1 mega volt Tesla Coil. A description of 
the completed coil follows herein. 

For the power supply, we decided to use an X-Ray 
transformer for the reasons of obtaining extremely high 
voltages at milliamprages whioh would prove not harmful 
to accidential human shock. It is an Army surplus ma¬ 
chine and is continuously variable from 11 KV.w 120 KV. 

Its maximum milliamprage is 20 and is also completely 
variable by the usage of resistance windings. The machine 
was given to us by the courtsy of the Arcadia Clinic. 

The Capaoitor consists of a bank of 20 .05 MFD—8 KVD.C 
oil immersed "glassmikes" which are conected in a series- 
multiple circut with 10 capacitors in series in each group. 
Its total rating is .004 MFD at 80 KV D.C., although we 
run 110 KV A.C. through them. The reason we can do this 
is because of the specially designed spark gap used in the 
reasonate circut. 


The Spark Gap is an ordinary stationary type with an 
air blast across it of 3ust the right velosity so as to 
prevent an arc from establishing, but also tcrinterfere 
with the oscillatory spark discharge which completes the 
Tesla primary circut. its electrodes are of brass rod 
1/8 inch in diameter with cooling flanges. She pap is 
variable from l^inoh to 2 1/4 inches stricking distance. 

In all of the various types of dischargers available 

this type has proven most effective for this size of * 

apperatus. 


out . i ^^ g /^^ 0 ? 1 ^ 0 ? 11 la * hell 5 16 11101168 in 

voltage cable whioh has a'^nchar atSTSf°75KV^Sincf* 
there is only a potential of 4 # a KV A cv r\oy/+ ?^ nce 

^r° rPOrated in the " lre » oSHhan 119 


vynal-chloride plasti^coil^orm 6 ^^^ 011 h - 8 wound on a 

42 inches in height. Upon i£°™ wound 2%™ ! iameter ^ 
guage 26 formvar insulated copper wW *-8° turn s-of 
such wife is-required to complete the ot 

was applied with many light coats anri ha coil. Lacqp 

top. On this, at the topmost windings the 

tape to prevent corona discharge ?J™ 8 ! Was . w °und plastic 
The top terminal is terminated 8 with a l 8 ?/? 1 ? 8 J here * 
sphere which may be exchanged for large/shper 0 * 1 Copper 
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RESULTS OF OPPERATION WITH 
THE MILLION-VOLT TESLA COIL 





One of the first things Greg and I discovered, 
is that in order to obtain maximum therietical output 
of this ooil, we must use materials of the highest 
quality, the greatest seperation of the individual 
components between eachother, and heavy conductors 
in the reasonate circut as many ampers of radio- 
frequency current flow in this oirout. With out 
heavy conductors in this circut, resistance will cut 
down greatly on the effinicy of the entire apperatus, 

t 


When the forgoing has been secured and all safety 
requirements are seoured, the operation of the apperatus 
can be commenced* A complete description of the operation 
and results of experiments carried out with this coil 
follows herein. 
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SPECIFICATIONS 




input voltage 

INPUT AMPERAGE 
WATTS OF POWER (INPUT) 

WATTS OF POWER (OUTPUT) 

POWER LOSS IN TRANSFORMER 

milliamprage output 

VOLTAGE OUTPUT 
CAPACITOR VOLTAGE 
CAPACITOR MFD. CAPACITY 
PRIMARY TURNS 
PRIMARY VOLTAGE 
PRIMARY AMPERAGE 
PRIMARY FREQUENCY 
SECONDARY TURNS 

SECONDARY VOLTAGE (TOTAL GAIN) 
SECONDARY VOLTAGE (INPUT) 
SECONDARY VOLTAGE (PER TURN GAIN) 
SECONDARY AMPERAGE OUTPUT 
TURNS RATIO (PRIMARY TO SECONDARY) 
KILOVOLTS PER INCH DISCHARGE 
TOTAL DISCHARGE LENGTH 


117 V.A.C. 60 CY. 

2.05 AMPERS 
246 
180 

66 WATTS 

20 MILL TAMPERS ( .02 AMPS) 
9,000 (9 KV) 

16,000 (16 KV) 

.005 MFD. 

30 

9 KV 
20 MA. ~ 

300 KILOCYCLES (300 KC) 
500 

154,000 (154 KV) 

0 VOLTS 
308 VOLTS 

.00321 AMPS (3.21 MA.) 
30:500 (1:17), approx. 

20,000 (20 KV) 

7.7 INCHES 























APPENDIX ‘A’ 


COIL DATA FOR TIMMINS COILS 


PRIMARY 

Five turns of No. 2 wire on 2 inch spacing, which, amounts to 471 feet of wire. The capacitance 

will be in the order of .00146 uf. The inductance will be in the order of: pancake wound coil: 
.52 mH;cylindrical wound coil: .47 mH. 

SECONDARY 

Ten turns of No. 2 wire on 2 inch spacing, which amounts to 942 feet of wire. The capacitance 
will be in the order of .0029 uf. The inductance will be in the order of 1.8 mH. 


The resistance of the coil will be ,1472 ohms and the impedance will be 67.9 ohms, giving a Q 
o: 460 at 6000 cycles per second. a 

.-. capacitance of .31 uf will be required to resonate this coil at 6000 cycles per second. 

NOTE: Both the secondary and primary are wound on a 15 foot radius. * 

TERTIARY 

% 

One hundred and ninety (190) turns of No. 8 wire on 1” spacing, which amounts to approximately 

3000 feet of wire. The capacitance will be in the order of .0093 uf. The inductance will be in the 
order of 14 mH. 

The resistance will be less than 1.884 ohms and the impedance will be 528 ohms giving a Q of 280 • 
at 6000 cycles per second. 

% z 

The capacitance required to achieve resonance is .05 uf. 

It should be pointed out that these values are based on mathematical formulas designed as 
approximations for low voltage coils and have been found very inaccurate for use in the calculation 
of values for these coi^s. The experimentally derived values of capacitance and inductance are 
invariably higher than the theoretical values. The only truly satisfactory method of obtaining values 
for this coil is by direct experimentation. 
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APPENDIX ‘B' 

VOLTAGE CALCULATIONS 


The following is 3 set of calculations of the voltages which are theoretically available if the coils 
are all at their resonant and synchronous frequencies. 

Let us assume that the primary is energized at 7.5 KV: 

Then the voltage on the primary winding will be as follows: 
v p = 7.5 Kv XQ = 7.5 Kv X 266 = 1.995 Mv. 

The voltage on the secondary due to transformer action would be: 

1.92 Mv X 2 = 3.84 Mv 

The voltage on the secondary due to resonance would be: 

176.6 Mv X 280 = 49.4 Bv. 

> 

From these calculations we can see that the coils can theoretically produce a voltage of 

49.4 billion volts which be capable of jumping some 172 kilometers (in dry air from a 25 cm 

% 

electrode). As is plain to see this voltage is far too high for practical management in this coil 
design, therefore one will have to be careful so as not to resonate all three coils simultaneously. 
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LSI FOR VON MODEL Cl TEST SET 



.4 


1 TI - 5 AMP PoWERSTAT MODIFIED FOR CENTER TAP , 

\2 - Air insulated step-up transformer 615 va M0v/2Ukv 
l T3 - Current transformer 


> Cl - High voltage capacitor .05 mfd 25 kv 
C2, 3, 4 - High voltage capacitors .02 mfd 50 kv 
CR - Electrolytic capacitor 40 mfd 140 v 

CX - Electrolytic capacitor 50 mfd 6 v 

CY - Electrolytic capacitor 500 mfd 6 v 


SR - Selenium rectifier 100 ma 125 vac _ 

SI, 2, 3, 4, 5, 6, 7, 8 - Selenium rectifiers 25 kv piv 5 ma 


OL - Circuit breaker 8 amp instantaneous trip 
OS - Range selector switch 


N - Neon lamps NE 32 
Nl - Neon lamp NE 51 



Kilovoltmeter, high torque, 50 microamp, scale 30 & 100 
Relay to hold off power if ground is not connected . 

Protective air gap 



Dual Varistor 100 to I60v dc 

High voltage resTstor 500 megohms 100 kv 
Resistor 27,000 ohms 2 w 
Resistor 2,700 ohms 2 w 

Resistor nominal 500k calibrated fi ,v 

Resistor nominal I00k calibrated 
Resistor nominal 600k calibrated 
Resistor nominal 200k calibrated 
Resistor 136 ohms 4 w P 

following resistors for use with topping units: 

- Resistor nominal 600k calibrated 

- Resistor nominal 200k calibrated 

. Ammeter 5 amp rectifier type 
Microammeter d-c 0 - I00 core magnet type 
Milliammeter d-c 0 - I core magnet type 
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PAGE 41 





PAGE 41 


T 0 THE PEAK OF THE A.C. WAVE. The TRANSFORMER SEES HALF WAVE 


RECTIFICATION. 






20 KV A.C. 

20 KV A.C. + 25 KV D.C 


PARALLEL 



20 KV A.C. 



SERIES 




If we connect another half wave rectifier BETWEEN TWO OTHER 

POINTS BUT IN THE REVERSE DIRECTION $ THE CONDENSERS WILL ASSUME A 
DIFFERENCE IN D.C.POTENT!AL THE REVERSE OF THOSE BEFORE. THE 
TRANSFORMER NOW SEES FULL WAVE RECTIFICATION. 


-J 








II- 


if 


PARALLEL 


20 KV A.C 
+25 KV D.C 



20 KV A.C. 20 KV A.C 
■25 KV D.C. +25 KV D.C 






20 KV A.C. 
-25 KV D.C. 



SERIES 


':!z CAN THEN. ADD ADDITIONAL HALF WAVE RECTIFIERS BETWEEN VARIOUS 
POINTS AND BY ARRANGING THEM IN SERIES OBTAIN USABLE (LOW RIPPLE) 
D.C. VOLTAGES IN EVEN MULTIPLES OF THE PEAK A,C. AVAILABLE. The ODD 




MULTIPLES ARE NOT USABLE BECAUSE OF THE ORIGINAL A.C. VOLTAGE PRESENT 
AS A RIPPLE AT EACH. 
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TO THE PEAK OF THE A.C. WAVE. THE TRANSFORMER SEES HALF W 
RECTIFICATION. 

lL^r-20 KV A.C. 

20 KV A.C. + 25 KV D.C. 




20 KV A.C. 


PARALLEL 





SERIES 


If WE CONNECT ANOTHER HALF WAVE RECTIFIER BETWEEN TWO 0 T HE R 
POINTS BUT IN THE REVERSE DIRECTION, THE CONDENSERS WILL ASSUME A 
DIFFERENCE IN D ,C‘. POTENT! AL THE REVERSE OF THOSE BEFORE. THE 
TRANSFORMER NOW SEES FULL WAVE RECTIFICATION. 
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20 KV A.C. 
•25 KV D.C. 


+25 KV D.C. 


\\ 



20 KV A.C. 
+25 KV D.C. 


20 KV A.C. 
25 KV D.C. 
./ 





WE CAN THEN ADD ADDITIONAL HALF WAVE RECTIFIERS BETWEEN VARIOUS 
POINTS AND BY ARRANGING THEM IN SERIES OBTAIN USABLE (LOW RIPPLE) 

D.C. VOLTAGES IN EVEN MULTIPLES OF THE PEAK A c C. AVAILABLE. The ODD 
MULTIPLES ARE NOT USABLE BECAUSE OF THE ORIGINAL A.C. VOLTAGE PRESENT 
AS A RIPPLE AT EACH. 
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T 0 THE PEAK OF THE A.C. WAVE. THE TRANSFORMER SEES HALF WAVE 
RECTIFICATION. ■ 




20 KV A.C. 

20 KV A.C. + 25 KV D.C. y 


20 KV A.C. 





pH 
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If we connect ANOTHER half wave rectifier between two other 

* * * 

POINTS BUT IN THE REVERSE DIRECTION, THE CONDENSERS WILL ASSUME A 
DIFFERENCE IN D.C.POTENTIAL THE REVERSE OF THOSE BEFORE. THE 
TRANSFORMER NOW SEES FULL WAVE RECTIFICATION. 




20 KV A.C. 20 KV A.C. 
-25 KV D.C. +25 KV D.C. 

X • 


20 KV A.C. 
-25 KV D.C. 

y 






WE CAN THEN ADD ADDITIONAL HALF WAVE RECTIFIERS BETWEEN VARIOUS 
POINTS AND BY ARRANGING THEM IN SERIES OBTAIN USABLE (LOW RIPPLE) 

O.C. VOLTAGES IN MULTIPLES OF THE PEAK A.C. AVAILABLE. The ODD 

MULTIPLES ARE ML USABLE BECAUSE OF THE ORIGINAL A.C. VOLTAGE PRESENT 

% 

AS A RIPPLE AT EACH. 
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cii 1 Wysock 

W. Lemon Ave. 

Acadia, Calif. 91006 

Dear Mr. Morris and Mr. Lee, 

I am very interested in high- 

voltage engineering and have done 
much work in the fields of extreme 
high-potential electrostatic and 
high frequency phenonima. 

I have already purchased your 
500,000 volt modle Van de Graaff 
generator in kit form, I comtileted 
it a few years ago. Since then, I 
have made a few modifications on it, 
including a D.C. high-voltage source 
and improved corona brushes which I 
constructed out of metal hair combs. 

I understand that you sell 
-carts for a one megavolt generator. 
Could you possibly send me any 
catalogs or literature on this and 
any other items like it? Inclosed 
is ten cents which you require for 
postage. Thank you very much. 





Prospect Place 
itou Springs* Colorado 

ust 7. 1967 




f « fli 


§0 ossible with 




be difficult dates for me 

eek, I am getting.ready for 
l6th• I rather imagine they 


n- that period, but I will know 
s clear from Ft. Lauderdale 
an I he too sure of plans. 

ok after some farm business 
alid. t intended to get this 
plumbihg trouble which had to 
did not have time to get 

k. 

ber since I have another class 
g out. you have any 

5 _ Or would you rather come 

ne 1 could spare toward the 
last of August if possible, 
ne off who is as interested 


Y time— would it help you 
Liege ) and have them 
am sure they would look after 


du could be my house guest 


[ will place ray books at your 
Insist on you studying them 
rr*-—be most helpful in assisting 


^ f ^ *‘— --- * 

-- i J — ““'I-ia magazine articles and scientific magazines with Tesla 

yOU erial°° klU would y hesitati to take them some of:.my photostat material, which they 

might not want to keep for me _ 



_ _ ___ Tool a Tpsla^tfuseum V some ox xnese are in xorexgn languages 

called Tribut Thomas Commerford Martin's book on Tesla. The Tutt Library will 

Sve^ couple of small books on alternating current by Tesla, etc. 

_ Ti?cla , arker is located on East Pikes Peak Avenue on the south side, almost 
Th< Fot Street It is a simple one, but nevertheless at least marked. Some day there 

1 be a more elaborate one. 








































707 Prospect Place 
Manitou Springs, Colorado 

August 7 t 1967 


<? 0 K X $ 


Dear Bill, 

I had not realized I had not answered your last letter, 
the hectic schedule I have. 


§0 oossible with 


w ow as to the dates September 1st to 10th. These would be difficult dates for me 
to see you. 

t. have.:taught up until the last two weeks. Just this * e ^' 1 rathe^imagine they 
my daughter and her family to visit me, arriving on t. 
will leave about the 28th but that is not certain. 






I could certainly be able to see you for some time du in.; tnat f^t°d, b^ ^ 
better when they get here how plane work ont. the, co„e clear 
and so you can see, I can 1 1 <56frf^th£m not to come, nor ca 

Then as soon as they leave, I must go to Illinois to look after s°roe^farwto^elTthis 
there andalso to check on an elderly aunt who is an ^ali . rouble whi ch had to 

done two weeks ago when I finished my school but we ^get 

looked into- a water main broke- and by that time, I did not have time to get 

there and back in time for a lecture in Denver this week. 

Mn „ x know T am sure to be home by the middle of September since I have another class 

Sat time %* let's try to work something out. u o you have any 

coming U P a^tnat time. teacher , s conventi on holidays- Or would you rather come 

fali vacation p-- perhaps for.what'time I could spare toward the 

r!t a of W fwould me ?0 reach Illinois by the last of August if possible 

S can s H it predicament. I don't like to put any one off who is as interested 

as you are. 

„ +h „ lgt to tenth of September is your only time— would it help you 

S pLS IS Ttttt Library ( Colorado Collage ) and hare thaw 

tlvn them over to you for study if x were not home J I am sure they would look after 

you for me. -- 

It would be much better if it could be at a time when you could be my house guest 
and we could discuSseall thiso 

Wow if you do decide to come anyway, with me not here, I will place my books at your 
H^nosal in Tutt Library, although I am sure they will insist on you studying them 
thcrpThev also have a Tesla Bibliography, which would be most helpful in assisting 
n to look uo many old magazine articles and scientific magazines with Tesla 
material. 1 would hesitati to take them some'df . my photostat material, which they 

might not want to keep for me. 

t + me tell vou what I could leave for you. My book from the Tesla Museum in Beograd 
^lled Lectures, Articles and Patents , Nikola Tesla, 1856-1943 also a later one 
led*Tributes to Tesla, Tesla~Museum ( some of these are in foreign languages 
t not all ) • Also Thomas Commerford Martin* s book on Tesla. The Tutt Library will 
have a couple of small books on alternating current by Tesla, etc. 

The TEsla marker is located on East Pikes Peak A v enue on the south side, almost 
at Foot Street. It is a simple one, but nevertheless at least marked. Some da 
-,4*n a more elaborate one. 































Bill, I will ask the Tesla society to send you a T ! s ^^ b ^^5^t© h g«t you a copy of 
you so much to locate articles written about him. I wil 
Thomas Commerford Martin's book on Tesla. 

_ , r x will leabe mine 

I am sure the library has O' Neil's book on Tesla, ^ga^ are past 

if you haven't seen it. There is a juvenUe out which I ; you t o read it 

that. Also there is an occult book on him. but I would n 

as it is too, tool c t . ... 

• m -tel for$lL00 a day with 

Also if you come, at that time, * can get >ou a a °°® ce if yoU bring your friend.^ 
two dcuble beds in it. Jhat would mean $ 2.00 P f here, August and oept.par 

I am sure my beds will bl full with my daughter and her tarn, y 

. 1nftk after my place but I couldn't ask them 
When 1 am gone I usually have some one to loo 

to entertain for me. 

T • A would to® very nappy 

If you can coincide your visit with my time when cou u m0 ment. 

to invite you to stay with me- but you can s.« now it 

„ nr-P <50 rigid because, I, too 

I am just sick to think I have made these plans w 
have to be back in time to teach school. 

Well, there is all the information I can think of pertaining to y 

I am very anxious to meet you. I admire dedication in anyo 

- . t will help you any way ^ can, but my 

STlSt’ea 55 - —« - P—" 

fills so quickly. 

sincerely. 





„„„ a<- own ed by a very charming friend of mine. 

The place where 1 would ye u a ver y spe cial rate. t is not a stylis 

She is wonderful to students. She^smakin^^^ ^ ^ z ^ ^ gtudent tours 

or an impressive]place. use she is so wonderful to them, 

who go there each year, j“=> 

, . rQ __ verv carefully. It is a long-trip and you would 
If you do come— please ° r £ realize this. You are a serious minded student, 

be in labor day traffic. PI ; g Uch youn? me n. So don't be careless. I would 

The world canS\Sfbl2ie! You may haw something very important to give the world 
Kefnre vou are through. 














707 Prospect Place 
%nitou Springs, Colorado 

April 25» 1967 


Dear Bill Wysock, 

Please forgive my neglect. I thought I answered your l* s | -itp^about you 
but I may have neglected it. But I can tell yarn I have talked gout you 

to many oeople. i am so proud of any young man v o has 
as you must have to be following such a promising oa • 

Bill I do have an extensive amount of information. x ou are welcome to 

everything I have. But please wait until the middle of May for me ? to 

have time to think what I might send you. tyouldyou 1 P 

would you like a list of my books and photostats. ould Society 

Tesla Bibliography? Would you like to get in touch wit 

which would send you data on Tesla ? Would youli ke ° ? , anything 

information aboutt the interest which Russia had in . letter* 

you can think of I will help as much as I can. Do you know about microfilm letter. 

I had a serious operation last summer and am recovered but do tire easily. 

And 1 am sure you do not know how busy a life I lead. I am a lecturer 
did ten of them in the past two weeks — I write a column ior a Daper-- 
I teach a class and conduct historical tours for the University of Colorado 
Extension in Colorado Springs. At the moment I am rushing to get ready to leave 
tomorrow for Hemet California. I don't think I will go to the coast— so 
I doubt if I can see you but if I should go that way I will get m touch 
with you. A his will have to be a very hurried trip since I must be 
-ack in Colorado Springs to speak for a convention on “ay ft. 

You can see how rushed I am but in clearing my desk for departure in less 
l r han 24 hours, I felt I must answer your letter. t was for mep such as 

you that X wrote the 000 k. 

I have just finished doing some Tesla research on a carbon button lamp to 
for an oil company in Texas. All of this takes time, "orgive me. 

I was so pleased with your poem at the bottom of the page—— for X. too 
write coetry. I have two published books of it. Tesla wrote poetry, too, 
you know. Good luck, tad— and some day I'll meet you. 


very truly yours. 



I will be in Hemet for their Ramona festival on April 29. 

Possibly at the Coachlight Motel— or I may be with the historian there 

Clarence Swift. Not sure of whiqto place. _ | 
































707 Prospect Place 
Kanitou -Springs, Colorado 
August 10, 1966 



Dear Bill ftysock, 

I hove just received your letter and am always glad to hear from any one 
interested in Ilikola Tesla* Only those who have delved into his story and 
sensed the magnitude of the genius can understand the sort of kinship that 
comes about in this common interest* 

As a-Tesla fan, I am convinced that his ideas have never been successfully or 
sufficiently explored and the world may yet benefit from some of his ideas* 

About the book,It was finished a year ago last December* It has had very good 
reception, considering that so very few people are aware enough of this man to 
be even curious* The book had an excellent review in the Los Angeles paper 
a year ago in February. It has also had excel ent reviews in electronics 
magazines and many other publications. In case you should want to see it 
the title is L IGHTNING IN HIS HAND, TH2 LIFE STORY OF NIKOLA TS3LA* It probably is 
in the Los ^ngeles library. I know it is in the New York Public Library. If it is 
unavail dole at a book store you could buy it by contacting the publisher, 

Alan Swallow, Sage Books— 2679 South York, Denver, Colorado* 

1 imagine I have the same books which you have from Yugoslavia. I have one called 
lectures Articles and Patents . The most recent one is Tribute to Tesla. I hav< 

. '■ 1 H* . * '** . . .. ■ — 1 "T ■■■. — .-, ■. .....i. ■■ ■ 

2 very extensive Tesla library and am doing further res arch! 



I do aporeciate four interest 




Please note change of address. 70? Prospect Place 

Manitou Springs, Cole 


The book is 


almost r eady for a second edition 
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70? Prospect Place onft20 

Manitou Springs. Colorado 80829 

August 3°» 1971 



Dear ^ill $ysock, 

Going through my desk I came to your letter-- unanswered. 

I am sure you do not know how much I have to do • f 

forgive me when I do not get the correspondence taken care 

I need a secretary. 





To explain-p- I have an assignment of ?^time lecture business 
have to be researched. I operate a ful l T h e a new book c 

which does sometimes 50 lectures in a Jtf library, 

coming out next month. I am on the board for tne ,y 

Teach 3 or four Classes for the 
0id a series of classes for the summer school 

That is a brief view of my life. 

- hart ho-oed to see you this summer, "hat happened. Of course 
l am^ of ten* out “town-, on lectures. Did you get married? 

So many questions. 

I have had a number of summer guests also . But I am sorry 
to have missed you. 

Please do forgive me for my slow correspondence. I just can't get 
it done particularly when each book brings new correspondents. 

I must rush and get dinner for my husband. 

Just wanted you to know, I am so interested in what you are doing 
although I seem mo negligent. "” r 

Very truly yours. 
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UNIVERSAL SCIENTIFIC COMPANY, INC. 
1312 S. Thirteenth Street 
Vincennes, Indiana 
Phone TU 2-2970 

QUOTATION 


TO 


Mr. Bill Wysock 
500 '.'Jest Lemon Avenue 
Arcadia, California 


QUOTATION NO. 2 53 


ATTN. 


DATE 


January 14, 1963 


Reference Your Inquiry No. Letter D ated 1/8/63 w e are pleased to quote as follows: 



Our 


Representative In Your Area Is: 



F. O. B. : Vincennes 

TERMS : 1/2%, 10 days, net 30 

sHIP MENT__ 1Q ___days after receipt 
of order. 


UNIVERSAL SCIENTIFIC COMPANY, INC. 


BY 


Howard 0. Meuche, General Manager 


This Quotation Is Subject To The Further Conditions Contained On Reverse Side Hereof. 
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1 . 



CONDITIONS 

“luding shippir~ are contingent 

( accidents, our 



control. 



then any such tax will be added to the price quoted above, and 

rendered as a part of the invoiced price. 

* 

3. This quotation maybe withdrawn and is subject to change with¬ 
out notice after 60 days from date of quotation. 

4. Any shipping promise offered herein, or subsequently offered, 
is contingent on demands for materials requiring preferential 
services by reason of any United States Government National 
Program. 

5. Any transportation charges included in this quotation are based 
on existing freight rates and therefore, are subject to revision 
in the event of any change in rates. 

6. This quotation is made subject to the standard Government 
termination clause, or equivalent protection, if an order re¬ 
sulting from this quotation is terminated or curtailed for the 
convenience of the Government. 

7. Orders once placed into production are not subject to change 
or cancellation. 















































■ | I I I 4914 BALDWIN AVE. • TEMPLE CITY • CA 91780 * (213) 442 2120 




Oct•1, 1975 

Butterworths Publications LTD. 

88 Kingsway, UI.C. 2, London, England 


POST-room 

5-'6 OCT i 575, 


to 


.KEEN 






Dear Sirs: 

I am interested in a book published by you in 1954. It is titled, 

HIGH VOLTAGE LABORATORY TECHNIQUE , by J.D. Craggs and J-W. Week. I do not know 
you have printed any more recent editions since 1954, but I am very interes 
obtaining a copy of this book. I would also be seriously interested in y 
publications you may have on the above mentioned subject material, and related su j 

material. 

If you would be so kind as to send me a quote I will immediatly send in my order 
in the form of a cashier's check. Thankyou for your co-operation 




Since 



Bill Ulysock 








Please pardon the informality 
but to speed our reply we 
have answered on your own 
correspondence. 

BUTTERWORTHS 
161 ASH ST. 
READING, _MA 01367 





7^ 

USe. ha 























. 


.t 
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HIGH VOLTAGE 
TEST EQUIPMENT 


PescheU 'instruments Inc, 


CAPE CORAL INDUSTRIAL PARK, CLUB DRIVE, 

CAPE CORAL, FLORIDA 33904 TEL: 813-LI 2-3164 


December 5, 1968 


Mr. Bill Wysock 

50 9 W. Lemon Avenue 

Arcadia, California 91006 

Dear Mr. Wysock: 


Thank you for your inquiry on High Voltage Test Equipment. We are indeed 
pleased to enclose our catalog and recent supplemental literature on our 
expanding line. Prices indicated are current and fully competitive, but the 
units listed are not all inclusive. We can build modified or custom units to 
your exact requirements. 

If you have any questions, require application advice or desire a quote please 
call direct or write us your full requirements. 

Very truly yours, 

PESCHEL INSTRUMENTS Inc. 



FP/lh 


P. S. If you wish to be placed on our mailing list to obtain new literature, 
as released, please return this letter with any necessary corrections 
to your address. 
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P. O. DRAWER A 


AF *EA CODE 914 

27 9-8091 


Brewster. N. Y. 10509 


HIPQTRQNICS 


INC 


BREWSTER 


NEW YORK 


cMiqh Potential SlecUonlcd 


December 11, 1968 


509 W. Lemon Avenue 
Arcadia, California 91006 

Attention: Mr. Bill Wysock 

Dear Mr. Wysock, 

We do make several types of electrodes, high voltage switches 
and associated high voltage hardware, but this is only incidental 
to our main business, which is high voltage test equipment 
and power supplies. Most of this hardware is incorporated 
into testing facilities we design and construct for our high 
voltage test equipment customers. 

Enclosed you will find a catalog listing most of the equip¬ 
ment we offer for sale. 

We hope this information has been helpful. 


Sincerely yours 



John M. Gaines 
Marketing Manager 



TR0NICS, INC. 


JMG/lp 

Enclosure 


JliqU Voltage Pow&i Supplied 


^bielectuc 7 edt Sets 


Undulation *7edt Setd 


Gvioua 7edt Setd 
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Mr* Thomas U* Lea 
9 East Maple Street 
Marcellus, N.Y. 13108 


1 Sept* 1976 


Osar Mr* Leet 

I have your letter of 18 May, 1976 discribing your research and accomplish¬ 
ments in building various Tesla high potential-high frequency resonators, written 
to Mr* Nick Basura of 3414 Alice Street, Los Angeles, California* 

Nick passed your letter along to me as I am enguaged in exhaustive research 
and construction of well built oscillators ranging in size from 25 kv to 5,000 kv 
output potential. My goal in mind, (as for the largest coils) is an attempt to 
create a favorable atmosphere for producing artificially ball lightning* 

My efforts in this area are along side of those being conducted by Mr. Golka 
of Wendover Utah, whom I Just finished spending nearly a week’s time with, at his 
Wendover Air Force Base location. It is my belief that a common mode missing link 
for a more complete scientific understanding of BL may involve a certain type 
of F.R. cavity characterized by agil mobility of location and unique other conditions 

invilved* 

I have been a deciple of Nikola Tesla and his experiments for over fourteen 
years. Nick informes me that you have a book, E BE BH A RTS JjlGfcl, F Rfc NCY > .MA NU A , circa 
1911 for sale. I would like to purchase this book from you, as well ae any other 
material relating to Tesla or other areas of high voltage, such as Van de Graaff 
generators etc. The former reminds me of a company known as Morris end Lee* 

By any chence are you of the same? If eo, what is the company doing nowadays? 

Also, The Lee Engineering Company was responsible for successfully reprinting 
Thomas Crowford Martin’s book on Tesla. Any conection here? 

Your May 18 letter made mention that you had published a book on Tesla coil 
design, la ther any chance of my obtaining a copy of this book from you? Are you 
taking any part on the documentary film being made on Tesla* I hope to be of some 
use in that direction also. I am anxious for your reply. Untill next time I am, 

Sinoerly yours 


William C* Wysock 
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2 . 


Although removing the capacitor • x 

encapsulant, and placing in a ™- from lts ca se, dissni-, • 
considerable amount of fork K of®* bath represS? 6 *4t 

in the original case, the oil!f???°? ed to f fUing „Uh s ,«« 
long enough to become an anticm^ d ca P acit or win lao^ft 
Do not attempt to substitute -x ' * 


/ 


“ v "- iv ' wj.j.cf.iiidx case, tine oil-fiiUi 
ong enough to become an anticme d Ca 

Do not attempt to substitute can^n 
paper, reconstituted mica, barium £*2 tors asin P paper ’ 
"Doorknob), polycarbonate, polyvinvi tanat ®-, (ceran >ic' 
dissipation factors are toohic-h or K la ss plate a- ^ 

will be nonexistent! or disappointing P p*’ form ance of the 
polyethylene capacitors, re?a? Wel^ew 1 ??r ca 5 ed . 
surplus equipment of post-WW II n l?f ltems f °und i n 
torily, but their long - term nnJ g ’ eem to work sat?® 6 

Typical manufacturers^ till ?ransm«?ind S ^WonXlX'*'- 

Sangamo, Cornell-Dubilier, and Aerovox! Drawin^^? 18 are ‘ 
units are provided. Drawings of ty P i Ca1 

Examine Chart 3 and determine the approximate Hi 
of the secondary you wish to build. Also examine the? 1011 
on the reverse side, paying special attention to the ? ra ! ln S 
that the outside diameter of the outer shell is about 
inch greater than that of the inside shell. Acrylic 
costs become large above about 6" outside diameter. Prom Sh 

llU S S2 rr ?SS° n ? lnS h y° ur . choice and the left-hand matin' 
road, the A*/G wire size choices available .and select a size ' 

that is convenient to wind on a homemade jig. In general 

the smaller the wire, the greater the output voltage. AWG 

3d seems to be a reasonable choice unless you wish to use 

low frequencies for specific reasons. Find' the intersection 

of the line corresponding to the size secondary you chose and 

the wire number and read the footage required from the 

bottom margin of the chart. Convert this footage to weight 

and purchase this amount of heavy formvar. Other insulation 

will work with some degradation in performance. Formvar is 

a vellowish color, enamel is a violet-brown. Double cotto?, 

used by Dr. Tesla in his early colis is satisfactory, hut 

the secondary will be much longer for a given wire size - 

ant W?nd a the*secondary carefully being^-efuyo^void^ 
overlapping turns or leaving large g p operation, as 

is no substitute for a homemade^overlap is much 
reversing direction after lubricate both your hands 

easier than with lightly with petroleum t J e 

and the secondary for 1 6 7 wire, keeps salt: r ula tion, 

adds dielectric ^^ g ^° at tacking the wire a»d^ aDd 
sweat from youi P on you r hands from u break 

prevents cuts and b 3 in P lace k |^ U Breaks are of 1 ed 

llll o^release^tension to ^ecureW.,,^ 

consequence if s P 1 hh a“otoiO" to 0.050™ S a ? a s larcelJ (he 
on the secondary w ^ arcing• 'jlire to . 0 di^ 

on either side Exoeriment with the * r ,10 

perfected by. P r ®ill be gif to stretch and 
point where it * 1 „, rl !,.5e. 
tension well belo 
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3. Obtain all components as shown in drawing four p^ten the 

proportion for the size Tesla secondary you wid^^ the 

base positioner securely to the base.plate - fas ten the 

secondary will be centered. ^ h ^_ s ^®i 1 |rill the combination 
tpp cover and positioner together and dxiii h h volt age 

for a screw long enough to make a co n-nprating secondary 

terminal. Due to the fact that astrike the 
of this type should produce a v °ltcg makg the ou ter shell 
length of the winding, you may wi.h ™jj ary . To avoid problems, 
a few inches longer than the actua on the secondary, 

a ring of acrylic should be used ^ition^t bottoms for 

Drill and tap the secondary and oul te £be same vertical 

#4-40 or # 6-32 screws, such that they l hacksi de and last 
distance above the bottom pla ^“*•. h acryl i c resin and screw 
few threads of a long #4 screw with y resin to seal the 
into the outer shell. Use the remain S chec k the assembly 

outer shell to the baseplate securely. a 5 d ed as an indicator. 

carefully using water with food c ° . ^terminal of the 

Trim the #4 screw f orming_ the bottom t^ me until the 

secondary winding very gradual - the ou ter shell, causes the 
secondary, when inserted . the head of the ground 

bottom secondary screw to contact the rtant> as it is 

screw tightly. This connec Q il, This arrangement 

the common ground for the Tesla coil desired . if difficulty 

assures the removal of the ? ppo J d ^J d ary terminal, a small 

is encountered with the bo with excellent results, 

but stiff spring may be substituted oil obtaina ble 

Fill the assembly oil-filled assembly outgas for 

from any drug store. Le ril sea ling the top cover with 

several hours belor P Fo r even grea ter dielectric 

silicone rubber fo . t g be vacuum outgassed with a pump, 

strength, ass^^l.^ n ^ ar the winding vastly reduce its 

Any air bubbl . p cover with acrylic resin 

SUrcompleUnfSe follow sta K e of assembly. 

__^nont-s of the Tesla Coil securely and as 

4 . Mount all comp ^ t limit stray inductance. Using 

close together as pos wire meter lead wire , T.V. high 

solid conduc heavy P silicone insulated wire, wind about 

Tb 1 tulns W in the same direction as the secondary around the 
iase of the outer shell tightly. Connect all components 
afShown in the wiring diagram and arrange the secondary 
blah voltage terminal such that the length of a dischatge 
fr?m the terminal to your hand or a ground wire may be 
P^ndelY measured. Open the spark gap slightly and energize 
the apparatus. A spark should be seen at the terminal. 
Alternately energize the coil and remove turns from the 
nrimary until the maximum spark length is reached. 

^ Clip a pjround wire to the ciol common ground, open the 
spark gap to its maximum width as indicated in the spark- 
gap voltage table, and observe the length of the discharge. 
Approach this potential with your hand only with the 
greatest caution. Use a large metallic ob.iect to distribute 
the current to prevent R.F. burns. Sometimes the close 
coupling will cause the spark to have a blue portion in 
the middle. This spark will produce a shock. 
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5. 


® sphere. Dr*°T e sL used 1 ^? d b ' Y tunln B the secondary with 
for his catacitors baloo: ? s coated «th a metallic LI- 

Without bursting^* fLn woe/ 1 ? 5° arlY ^Possible to pa / 

he had for aluminum » 

diameter be determinedvliy accentel/g/ ted that tba 
All attempts to calculate Iht 5? rat f lj before purchasing 

necessary to tune the secondary 1 ^ fflete f of the terminal 
to the large numw sec °udary have been quite futile s„ 

precision .\ physicist S meter s tha t must be known with 
do this routinely but th^n well-equipped laboratory niav 
experimentation it k s,* 6 experirae ater is limited to' J 

as possible, since anv ^ portant to have the sphere as smnnfh 
from the coil as co ?l Projection leaks away energy h 

.The sphere should £» educes its voltage. Sy 

colls it will increase .conveniently removable as in most 

sufficiently to give"! sSoc/t/?/* 01 " 6 ' 3 in the secondary 
involving the use nr +-v/ 1? to tde ODerator. Experimen-f-'L-• 

is running .uHeloSuSSSlv^ h ° ld 0b ' 1eots »hUe the co \°? 
the^sphere. nsiaerably more comfortable without 1 

of4r n ^ h r^^ 0 the™i 1 scSr g rtake riiPti r ' ,ote “‘ i H, of the 

“ e foh breakdown^is^accompanied 1 ^ 6 ^“MaSL^/obse^f 108 

displaced from the ^ 

, • • CONSIDERATIONS 

The output voltap-e nr m n 

a spark lentH-h 1 ”^ 1 ^’ and the barometric Tvp leS ° f bbe discharge 
complex Map°e r ) e L 6n fo a Sn°s U J PU ? 

oou^f "ftaanSiip are°usedf "the S/ 1 ’ lf <JuaU?| o^mpone- 

of 1 ?? the discharge to Jo?iow P ?he lnti ? K - Be careful not to 
o me as the acrylic will mei-t- °^ter shell for any period 

The ^ nianeri t carbon "track" whiVh aad even tually char, producing 
utput may be rectifies • ' V1 ^l short out the secondary. 

high voltage diodes cinneo?ed 8 f 1S Sma11 s olid-state T.v. type 
obtained, when stored in ^ ln .^ erie s. The potentials 
and caution is advised Thi- pacito;r » are extremely danc-erous 
for small linear accelerate? arran e e ment is quite suitable 
Phenomena, and x-ray generati£ T,** SUpply ’ high-energy pulse 

l^ ic f* iyo^neighbors when operating this 

.K at the frequency at which it- lneff 10:1 en t radiator of 

|^V e ® h c?Jde f ?L?^:?l£^-se b fpSlf a 

^ operation^such U that X XT. S^imum 
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If the transient supressor is not used on the primary of the 
hip;h voltage transformer, especially in cases whore resonance 
boosts its output, the spikes generated will radiate 
interference and may blow incadescent lamps and damage line 
operated electronic equipment using semiconductor circuitry. 

C. If a large coil is to be built for exhibition purposes, 
the oil-immersed method is impractical. The secondary should 
be wound with heavy wire of the correct length on a large 
form and the primary around that, ata respectable distance 
away to prevent arcing. In general, Tesla's Colorado Laboratory 
utilised this scheme, the large turn radii of the coils 
accomplishing what the oil does in smaller coils. The 
capacitors required to resonate this primary will become 
necessarialy large, and the charging current at 60Hz will 
become large enough to require rectification of a high voltap;e 
transformer at a moderate current, a very expensive proposition, 
barly experimenters used synchronous spark gaps to overcome 
this problem. In general, as the size of the Tesla coil 
increases, the expense increases dramatically, makinp; really 

large coils of interest only for very specialized interests' 
with large bankrolls. 

A low frequency of operation may be forced by the use of 

electronic oscillators or pulse modulator-type arrangenemts 

However the former forces a sine waveform,"lacking mos? 

payslca l o f fects at high potential inherent in the 

^ 01 1» and - the latter is no more than a spark coil 

without a core, having a steep wavefront and very little 

oscillatory energy. Both of these methods are complex 

expensive, and far removed from the classic , 

ena being investigated. classic historical phenom- 

Dr 'The frequency of operation of the Tesla oonn a 
indicated on chart 3, will be lower than inaf 2 a ry as 
reason for this is ?he effect ofSe dieleSti??^ d - The 
which serve to prevent corona loss and enhance ?h«! reSent 
of the coil. These materials slow the wave operation 

length of the secondary winding and consequent ^verses the 
the natural frequency. The frequenev nf nn! lowers 

approximate, as it is a complex wave L P \ ratl ° n is on ly 
01 which are determined in large part bv%^ aracteri stics 
breakover time. For this reason, the stL^ Snark Rap 
at a position different from the too of thl * WQVe may a Poear 

14 f as Hi 0 " althoUKh 

in for a T lne the “.Infants 

appendix. The non-symmetry of thf la - C011 are shown in 

RigS e vJltiP ■^rans?ormer ent ~li in iting 1 characterinI ;y ^ninj^ 

nameplate rating. at current levels c-nt 1CS of the 

greater than the 
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THE ElECTRiCRL 

WiZRRU UP THE 
MUT1UN PICTURES 


■ Back in 1934, when 
sound films were still in their 
infancy, Brother Kenneth 
“Ken ’ Strickfadcn, member 
of Local 40, Hollywood, 
Calif., was adding to 
motion pictures special \ 
visual effects that attracted 
worldwide attention. 

Already known as the 
“Electrical Wizard of the 
Motion Pictures," Ken, 
through his special effects, 
kept audiences sitting on the 
edge of their seats, sending 
chills up their spines, with 
his startling, blood-curdling 
effects in such films as 
Dracula, Dracula vs Frank - 
enstcin, etc. These effects— 
and others—he produced 
through the application of 
electricity and his knowl- 
edge of the principles of 
Ph ysics. Ken also produced , 
effects that gave an image 
of a million volts, metal 
rings floating through air, 
black light, and many 
others. Having incorporated 
his most startling effects 
into an intriguing lecture, 
Ken was in great demand 
as an entertainer and edu¬ 
cational lecturer. His 
obvious knowledge of the 
subject of physics, displayed 
in his effects which seemed 
to defy the law of gravity, 
made him a sought-after 
speaker before the Associa¬ 
tion of Physics Teachers. 
Bom on May 23, 1896, Ken 
was initiated into Local 40 
on October 31, 1927, and 
went on pension in June, 
1961, And his spectacular 
effects in the blood-thirsty 
Dracula films, often shown 
after the spooky midnight 
hour, are still sending chills 
up viewers' spines. 
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may, 1972 IBEW JOURNAL 
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Brother Kenneth Strickfaden’s electrical 
machines bringing the Frankenstein 
monster to life. 


In the motion picture Dracu/a vs 

'? n * en l\ ein - Dr - Frankenstein (J. Car- 
rol Naish) and Count Dracula (Zandor 

stein° V Pre ? are t0 revive the Franken- 
stem monster with the aid of the 

created 6ffeCtS ' 3b Brother Strickfaden 
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KENSTRIC 
853-26TH ST. 

NTA MONICA 
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SPECTACULAR DEMONSTRATIONS 


BEAUTIFUL DISPLAYS 

THE MATHE-MAGICAL 

MELODYNE 

MUSIC WITH COLOR 

GRAVITY NEUTRALIZER 

CELESTIAL MECHANICS AT WORK 

MAGNETIC MISSILE LAUNCHER 


CREATIVE IDEAS 


HUMOR 


HUMAN S AT E LIT E 

1 THE WORLD'S OLDEST MECHANISM 

MAN'S GREATEST DISCOVERY 

WHEELS WITHIN WHEELS 

OUT OF THIS WORLD 


WIZARDRY 


space AGE MARVELS - , CM _ A . 5 RES0NAT0R 

FANTASTIC FUTURISTIC PHENOMENA 


DESIGNED TO PLEASE THE AVERAGE PERSON ... FUN FOR THE WHOLE FAMILY 


wunioy .tnci. 


G oVERNO r 


EDMUND G- BROWN, JR. 


Board of Directors: President, J. Howard Edgerton . vice Pro 

Maurice J. Dahlem • Arnold Eddy . Philip M. Hawley . Geor,. e R Hears"* ■?' % Ki " 8ey * Stephen c. B.lheimcr . 
_ • Ernest J. l.oebbocke • John v. Vauphn 


-V - - - . 
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TESLA’S RESONATOR 


0 M E N A 



.1 : 


THE WHOLE FAMILY 



G. b. Kinsey • Stephen C. Bilheimer • 
t, Jr. • Ernest J. Loebbocke • John V. Vaughn 
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II 


ELECTRICAL LACE 


_V 


KpBBBg i 

PHOTO CELL ORGAN 


KENSTRIC 

APPLIES SCIENCE TO 

INTERPRETAINMENT 


SYNTHETIC MUSIC 


SPECIAL ELECTRICAL EFFECTS FOR MOVIES 

KENSTRIC has provided the “FIREWORKS” for more than 60 “THRILLER” type films at the major studios. His 
"IMAGINEERING” apears in such MAD LAB creations as WAR OF THE WORLDS, WIZARD OF OZ, JUST IMAGINE, 
SHERLOCK HOLMES, FRANKENSTEIN, FLASH GORDON, UNDERSEAS KINGDOM, INVISIBLE RAY, LOST CITY. 

BOQUETS 

WILSHIRE MASONIC LODGE: "..a spectacle of electronic and scientific display. Kenstric Science Show kept the gang awed and in stitches 
for an hour." SAN DIEGO HI-HATTERS: ••..rare entertainment..inspiring music with color". U.S. DEPT, of INTERIOR, Sherman Institute: 
••..very much worthwhi le..recommend". SANTA MARIA J.C. "..demonstrations enthusiastically received..please return." LYNWOOD J.H.S. 
"..the best program we have had this year." DOWNEY ROTARY: "..over a period of ten years, this was the most interesting." LODI 
FESTIVAL: "..one of the highlights of our entertainment program." UTAH CENTENNIAL: "..wonderful show..extensive equi pment. .greatly 
pleased. ELECTRICAL AGE EXPO. L.A. "splendid show..personal co-operation" CALIF. PACIFIC EXPO. "..Main attraction at PALACE 
of ELECTRICITY.., increased attendance 88%...don’t hesitate to use me as a reference.." UTAH STATE AGRICULTURAL COLLEGE: 

..hope students everywhere might have the opportunity to enjoy your demonstrations." ALHAMBRA H.S.: "..expressing our admiration for 
your program. LOS ANGELES VETERANS ADMINISTRATION: "..performance intrigued interest." SO. PASADENA H.S. "exceptional 
res o^ LA S,ERRA COLLEGE: "..had our audience in the hollow of your hand." U. of A. ARIZONA: "..most favorable 

rr™r: ,0fm9 ° nd /nStrUC#/ve *” university community...should have opportunity to witness your exhibition." PAN PACIFIC 

demonstration period " EDISnurn 1 ^ 1 '^ ^ L ' A ‘ EXP0S,T,0N: “—interesting and entertaining...a highlight of Industrial 

HILLS ** HU j * •••delighted...one of the highlights of our exposition...splendid show...personal cooperation." BEVERLY 

' . :: .. p,0duc "° ns ° ( «'«*«•” MAY CO. L.A. "...Fran kly. we have never seen a more spectacu/ar display.-oudienc. 

*pressed a wish for your return " BOY SCOIITC •• 

most unusual.. .outstandin ' —excellent program...high calibre...educational." GLENDALE ACADEMY "...one of the 

* t .*.mosr talked oV !” I" 9 '"’^ ! ‘ Slon - lookln 9 forward to return visit.” TUSTIN H.S. "...Hope to hove you again...superior." REDLANDS 
rained about show of the year.* 1 HOLLYWOOD lien •« 

ship.” NORWALK H S *' * ••• ama zing electrical demonstration...our compliments...masterful showman- 

“ ..highly pleased...exceptional^ ^ Pr ° 9ram '“ he,d thelr °” enf/on from beginning to end...hope to have...again" SOUTH PASADENA 
ent huslastic...demonstrations a f’t ^ ^ Um ° f ’ ARLINGTON "...how thoroughly we enjoyed your program .” DEMOREST 

-vels." I.B.E.W. ••...magnifice t d ^ chool or church program. VAN NUYS ‘•...ability to adapt your program...different age 

P ro 9 ra m...unusual and spectacular " TUL • dlsp ^ a Y electricity... ’ ORANGE H.S. "...extremely well received...recommending this 

concerning your demonstration and lect fece/veJ b Y o// a 9«. We were well pleased." INSTITUTE "...finest of comments 

WASCO ‘...most Interesting and In t commend you. RIVERSIDE "...very much worthwhile and gladly recommend program. 

VISALIA H S «• , ° 9 and lns *ructive... cn tlrely different..." SANTA MARIA " ♦ , ... . . . .. 

'"received most enthusia tl ...most worthwhile...recommend to any school... 

cinating...thls was one of the finest we h ^° U UP ° P ^° ur ab Hlty to hold the interest...clever personality...real showman..' , 

he most interesting and instructional »• nnumc ^ TURLOCK H.S. "...unanimous opinion of students, faculty and adults., .program one 

".thoroughly appreciated by all...of ten years, this was the most interesting. 
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museum director 

WILIAM J. McCANN 


CALIFORNIA MUSEUM OF 
SCIENCE AND INDUSTRY 

700 STATE DRIVE, LOS ANGELES, CALIFORNIA 90037 • EXPOSITION PARK 7A9 OIOI 

% 

December 5, 1975 




Mr. Nick Basura 

3414 Alice Street 

Los Angeles, California 90065 

Dear Mr. Basura: 

It was very interesting talking to you about Nikola Tesla. 

You may be interested in knowing the response Bruce Burdick 
would have about your inquiry. 

0 

VJe at the California Museum of Science and Industry are cer¬ 
tainly receptive to the idea of an exhibit of the inventions 
of Nikola Tesla. 

We are very proud of what our Museum has accomplished and our 
P re RlgjjS..calALfo r more and more exciting a n d attendance 
dra wing exhib its. .We are "able" to~"provide from' 1,500 to 18,000 
square - feet of inside exhibit space, adequate security, related 
activities tied to the exhibit with great public relations im¬ 
pact, and an assured exposure to over 3 0 0,000 people per month. 
Thus, we are consistently drawing well over three million a year 
and such a figure is seldom encountered in the museum world. 

Some ideas relative to such an exhibit could be eranhios or. 
photos; possibly working models of his inventions ; scientific 
acknowledgements, manuscripts and documents (patents calculi 
tions, drafts, notes....), personal and biographical ’dS 
and possibly a slide or a film presentation^ if red^cCd Co 
or seven minutes, would be extremely useful. reduc ed to six 

There is also a possibility that this could he 4 -,-^ • 
exhibit from Yugoslavia, where Mr Tesla wadC tled Wlth an 

point up Yugoslavia as having h "S a grett slienSh " OUld 

If you and your associates would consider . 

Museum, we would be delighted to correspond wiCwC* at ° Ur 
persons and hopefully this would lead to On a PPr°pr>iate 

mutual benefit, and at no cost to you fO/JoS^Mb ll 

fCCi? s 5iin o ?iCCtf IT for your s^dy which h 0pe - 

Sincerely, 

^ YlUuu ^(XvUr— 

William J. McCann 
Museum Director 

WJM:by Enel. 


|£mund°g. brown, jr. 


Board of Directors: President, J. Howard 

Maurice J. Dahlem . Arnold Eddy . eni, iD m Hawtey . A Vice ^‘Went. G E K 

- ^ Ge ° ree Hears,.'j G '. E Er ^v 


^nes,7. Lo. b S b ocTe e ? John t he ^ hn - 


Mbs 
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^ier colls also lend themselves to sore readily demonstrating the working 
end dhow in close detail their technique of construction. 


•J* 


r e 




i. • .4 

* Tra- 

\ I 


»^y 




arnount of lecture experience with this equipment in high schools, and 
9 a mini-dooomentary on television station KA8C-TV CH. 7 in August of 
item on their six p.m. broadcast. I should like to therefore propose 
demonstrations of this equipment be conducted by myself as a regular feature 

exhibit foremat. \ ^ 

* w -ji r. • ’ , \ V-f W * v 4 ^ f * •» * > 

afic l- A,. . y: : -J. * • v ^ 

telephone conversation with Mr. Pevy prior to the writting of this latter, 
the understanding that there is a lenghty waiting period of available exhibit 
high cost to cover pamphlets, public relatione et.al. Again refferring to your 
Sy 1975 letter to Wt* 8asura, you stated therein the sixth paragraph that you 
in an exhibit of this nature and that ample exhibit space could readily 
the museum complete with defrayed expences to the exhibitor. The subject 
, w,^ exhibit that I am proposing requires approximatly five hundred square feet 
tpece end if the large Tesla coil is to be operated, a minimum height ciearence 
Meters is required* Also necessary is an alternating current outlet of 240 volt 
single-phase of a sixty amp capacity and a good earth ground,(steel frame of the 
}k The dbove mentioned large, apparatus is undoubtedly the main attraction of 

exhibit and 1 can well assure you, will fast become a crowd-gathering attraction 
nding merit in your museum I 




- 4 








ive the erection of this exhibit should be considered time-date corrolated and 
therefore be run commensurate with the other Tesla projects being conducted in 

activity this year. 

V '' M 

reatly appreciate your prompt attention and advice in this matter. Pending 

dal and time requirements, if any, and other museum policies and specifications 
completly ready for exhibit in two months time as of this writting. Wr. Pevy 
iregingly informed me of the «usueoi f s position and interest for this exhibit. 


t 


h mill eiwdously a*ait your reply. 


i' 

7«‘. 


Carl P.vy 

by iW 


vyjr 


Slne.rly yours, ) Jj 

l{xJyQ&cJh^_ _ 

William C. Wyscck f 
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MUSEUM DIRECTOR 
WILLIAM J. McCANN 


CALIFORNIA MUSEUM OF 
SCIENCE AND INDUSTRY 

TOO STATE DRIVE, LOS ANGELES, CALIFORNIA 90037 • EXPOSITION PARK 74-9-0101 


October 8, 1976 


Mr. William C. Wysock 
Professional Sound Systems 
4914 Baldwin Avenue 
Temple City, California 91780 

Dear Mr. Wysock: 


I am in receipt of your letter and 
interested in the exhibit. 


we are very much 





°r yotir information, I am attaching the Temporary 
exhibit contract, and as indicated in my letter of 
ecember 5, there is no cost for your exhibit space. 
hs you will see, there are other costs that must be 
borne by the exhibitor. This is a standard contract 

al i exhlbitors - I am sure that with your 

-f-h^ C c, at w°£ fP the people interested in this project 
that such funds could be secured. 

If you decide to proceed with the exhibit, please 
contact Carl Pevey here at the museum relative to 
the exhibit space. An early reply would be appreciated 
because at least two of our galleries are booked at d 
this time up through 1978. Kea at 



Sincerely appreciate your interest 
forward to the possibility of The 
gested. 


and am looking 
exhibit you sug- 



/illiam J. McCann 
Museum Director 


WJM:by 
Attach. 


Board of Directors: President. J. Howard Edgerton • vice 
Maurice J. Dahlem • Arnold Eddy • Philip M. Hawley . George R. Hearst^ 


G. 

Jr. 


E. 


Kinsey . Stephen 
Ernest J. Loebbecke . 


C. Bilheimer • 
John V. Vaughn 




(C) Jeff Behary 2019 




























Page 1 of 5 

P1ES CALIFORNIA 90037 • <ai3)T4»0101 

700 STATE DRIVE • EXPOSITION PARK • LOS ANG _ 



non-profit corporation 


.,l i h|1 California museum 
affiliated with the cai 


of science and industry 


No . 


temporary EXHIBIT_AGREEMENT 




The following agreement is ornia Museum of 

19 , between the wunuu 


day of 

Science 


and 


Industry, he ^ t ^E X hiiltor"! U folTthe^hibit envied, 
hereafter called > 



IT IS AGREED THAT 

1. Museum will: 



a) -- 


Mlli t in the area referred 
permit Exhibitor to install an ex ^ ^ following period: 

to as 


Install: 
Press: 

Reception 



in: 


o Ye 


D\smant/e 


inator; 


b) ~ 

c) -■ 

d) ~ 

e) - 

f) ~ 


coo 
lib it. 

lati^ns coordination; 
of /n exhibit designer and 


provide P ro fe Val r ^ 

provide Museum 

provide professional P^ 
provide professional ser 
graphic artist d * f ) e d u /ational programs and symposia 

provide the '°! r ^i° n i»7the%v«nt this Is desirable and 

rni.ting to th. / 

sponsored by 


2 . 


a) - 


-i hitor 

. iirn t-hese two copies of the Agreement 
-within four (4) wee ^® turned t0 you upon signature of the 

(signed). °" e w We also re quire a synopsis of the exhibit an 

^proposed"titie and theme at this time. 

„ o Pxhibit, which includes manpower and 

-pay the ®aj°r cos s nstall and dismantle said exhibit unless 
materials U reflected in contract addenda, 

otherwise neg 
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p age 2 of 5 

c \ _follow all directions of the Museum concerning public relatl 

At least sixteen (16) weeks in advance of the exhibit an ° ns - 
authorized representative of the Exhibitor will request a 
with members of the Museum Public Relations Department to me6tln 8 
out details of the exhibit* At that time a decision will 
reached as to who will write and plant news releases on tli & 
and when and where they shall be distributed. In no cir " e exhi bf t 
will exhibit promotion be undertaken without the full k CUmstai >Ce s ' 
and approval of the Museum Public Relations Department n °p led 8 e 
must also submit advanced roughs of any proposed hando t- Exhibi to r 
ten ( 10 ) weeks prior to the exhibit opening to the Exh 'th ■ mater ial s 
Coordinator for approval. lblt 

d) —submit to Museum Designer a preliminary design blueori 

exhibit fifteen (15) weeks prior to scheduled install m ° f the 

e) —submit to Museum Designer final exhibit design thirty 1 ?* 1 date - 

prior to scheduled installation date. en ^ I3 ) weeks 

f) complete the installation and dismantling of the exMh,-. 

the Museum working hours, i.e. 8:30 a.m. to 5:00 p. m Wlt hin 
s) not remove items from the exhibit area prior to 5 *nn - 

closing date._bsljljn 9 Jldlrfxs * P ' m< on th e 

h) --indemnify and hold harmless the officers, agents and 

of Museum from any and all liability which may directly or 7668 
indirectly arise out of any act or omission by the ExhiMt- 
tha exhibit area during the time period of permit as set "J' 
in Paragraph 1 , Section a. et forth 

i) —submit three (3) copies of an itemized list of exhibit items 

(sizes, weights and values) to the exhibit designer (who will 

and^xhibit 0 ^ 16 ^ • to Se ^ urity ’ California Museum Foundation office 
n _ p ? b C Coordinat °r) one week prior to the installation. 

' COVer / aid f xhlbit with 1 ) adequate insurance 
( ility, loss or damage), and 2 ) provide certificate of 

coverage, or 3) submit a waiver of insurance before installation 
commences. 

k)— provide the Museum with 10,000 copies of an exhibit brochure 

?tion (combination piece) eight ( 8 ) weeks in advance of the 
ex i it opening and forwa rd $230.00 upon signature of this 
g r e eme n t or postage. If this b rochure-invi t at ion deadline is 
not met, the Exhibitor will supply the Museum with $ 1,300 to 

S?in r nn rS T class “ailing or forfeit the exhibit space and the 
>230 00. in the event there is no reception, the Exhibitor viH 

urnish the Museum with 15,000 brochures and $ 345.00 to cover 
postage. ,5 3fl A , \ 

regard t° r!? 6 production schedule and composition 8 ulde ^^ ln g 

Brfrhur r h f brochure-invitation as outlined In the fo‘ 

: “7 “vision Information. If Exhibit- "-int. h» 

.j- 9 ems ^ a nd 6 are not applicable 

1 


t 


I* • i 

5 • 


detailslati CePti ° n U the responsibility of the Exhlbit»^>; 

will obtain these‘de tails 6 “ " US<!U,n ?h e”e«P t “’° 

two (2) weeks prior to the reception for distribution c its | 
persons The Exhibitor will return the reception a In th« 

original condition prior to 10:00 a.m. the next e '/ 

there is abnormal debris in the Museum’s judgment, t ^ p3^ 
hire personnel to clean up the area and the Exhibit 
cost of the cleaning. 
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U. Exhibitor will instruct caterer to familiarize themselves with the^ 

reception area and Museum facility in advance o 

No entry fee, registration fee, hanging fee, or ^ittel^consent 

participate or to the public may be made wi hou £ approval will 

of the Museum Director. Any such charge without M 

be forfeited to the Museum. 

In the event of any breach of this Agreement by Exhib:itor 
under Paragraph 1 of this Agreement is null and 
of the Museum. 


5. 


6 . 



Museum Policy regarding Temporary Exhibit Brochure-Invitation: 

1. Within one month of receipt of the signed contract, a meeting will^be 

held with Public Relations and the Coordinator to con nrior to 

final title of the exhibit, established at least 16 weeks prior 

exhibit. 

2. The Brochure-Invitation consists of the following: 
a. Title of exhibit 

Subtitle (if necessary to explain title) 

c. A short synopsis describing the exhibit content and objective 

A short cordial paragraph inviting guests to the premiere or 
opening night 

Opening and closing dates, including dates of related activities 
f. Area in which exhibit will occur 
Complete address of Museum 

. Open Daily 10:00 a.m. to 5:00 p.m. free admission, ample parking 

i. Museum logo (supplied camera-ready by Museum), return address 
and bulk-rate stamp #27171 

j. Hours of reception (usually 7:00-9:00 p.m.) 

k. R.S.V.P. (optional) to a phone number outside the Museum 

l. "Please present this invitation for admission” 
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3. 




12 . 




Exhibx tor shall deliver rough art and rough copy of layout- * 

ochure 14 weeks prior to opening for Public Relations and°^ 
Department approval. nc * Gr aphj 

Due dat e : « , 




4. 


Exhibitor shall deliver typeset camera-ready art to Exh*h* 
Coordinator 12 weeks prior to opening for Graphic ArtiqJ' U 
Public Relations approval. s an d 

Due date: 


5. If printing is to be done in Museum Printshop; Graphics 

prepares camera-ready art and negatives 12 weeks prior e P ar tment 


All cost will be invoiced to Exhibitor. 


to 


opening, 


6 . 


Graphics Department forwards Public Relations the brown n 
approval, then to Printshop 10 weeks prior to opening f 0r . lne *° r 


7. 


8 . 


Printing, 

Printed material to arrive at Mail Room no later than 8 weeks 
to opening as stated under 2. k) in Agreement. S pr * or 

Printed material for reception and exhibit opening will be mailed 
by Museum no later than 3 weeks prior to opening. 

The Exhibitor absorbs all costs which include: paper, typesetting, 
lithoplates, ink and postage relative to this Brochure-Invitation. 

The Museum will mail additional copies (beyond 10,000) of the 
Brochure-Invitation, addressed by the Exhibitor , if they have our 
bulk-rate stamp, are zip coded, sorted by zip codes, and in amounts 

of 200 or more. 

11. Individuals cannot mail Brochure-Invitations with our bulk-rate 


9. 


10 . 


stamp unless they place suitable postage over the indicia. 

Failure of Exhibitor to comply with this schedule will mandat ^ 
all mailings be mailed First Class at the Exhibitor s expen 

per 2. k) in Agreement. 


Museum Director 



Original - Exhibitor 
Duplicate - Museum Director 
Triplicate - Exhibit Office 
Quadruplicate — Public Relations 
Quintup 1icate - Foundation 

Original CMSI Contact: 
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CALIFORNIA MUSEUM OF 
SCIENCE AND INDUSTRY 

700 STATE DRIVE, LOS ANGELES, CALIFORNIA 90037 • EXPOSITION PARK 7A9-0101 



museum director 
WILUAM d. McCANN 


GENERAL INFORMATION ON TEMPORARY EXHIBITS 


Exhibitor must submit idea for the proposed Temporary Exhibit to the California 
Museum of Science and Industry at least six (6) months (26 weeks) prior to the 
proposed opening date. This exhibit presentation should include overall concept, 
plan and educational value as well as samples of actual items. 

After the initial meeting, CMSI will notify the Exhibitor in writing should CMSI 
choose to have the exhibit and will also issue the Temporary Exhibit Agreement 



at that time. 

Within 30 days the Exhibitor will sign and return both copies o: the Agreement. 

If the proposed exhibit space and dates are still available, the Museum Direc_or 
will sign both copies and return one to the Exhibitor. 

CMSI has twelve areas in which we allocate space to potential Exhibitors. They 
range in size from the 200 square foot area in the East Foyer to the 9, 000 square 
foot area in either the north or south halves of the Space Museum. 


ith our b«li-r# 
the indicia. 


e Fill 

tor’s exp**** 


The space is allocated free of charge. Some of these areas are presently 
booked two years in advance. Museum personnel will have the final determina¬ 
tion as to the area in which the proposed exhibit will be displayed. 

CMSI provides services of Security in the exhibit area, an Exhibit Coordinator, 
a Public Relations Coordinator, and an Exhibit Designer and Graphic Artist if 
one is needed. 




We are also willing to assist in coordinating educational programs and symposia 
relating to the exhibit in the event this is desireable and sponsored by the 
Exhibitor. 



CMSI expects every Exhibitor to supply us with 10, 000 copies of the brochure- 
invitation (bulk rate mailer) and host an evening reception to premiere the 
exhibit. We also expect the Exhibitor to order any number of additional mailers 
to send either bulk rate or first class to their own list of associates or friends 
Costs relative to brochure-invitation are the responsibility of the Exhibitor. 


If desired, Exhibitor may supply CMSI with 34, 000 brochure-invitations to cover 
the entire mailing list, and will subsequently be billed for the cost of additional 
brochure-invitations and postage. 


CMS 1-6 2 ( 12/75) 




















































Sept* 1, 1976 


Plenum Publishing Corporation 
227 West 17ik Street 
New York, N.Y* 10011 


Gentlemen» 

Enclosed please find my personal check #872 in the sum of $ 12*50 for the 
purchase of a book entitled. THE NATURE Of BALL LIGHTNING * by Stanley Singer. 


This book is refered to as a stock number 494* 

Also* should you have any books relating to lightning whether natural or 
man made* or any books pertaining to any type of high voltage material* I am 
very interested and would appreciate it very much if you would let me know* 

I am working in the research area on Ball Lightning and very much appreciate 
your prompt co-operation* 


Sii^^^ypure^T. 


William C* Uysock 
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Sept. 1, 1976 


Henry A. Clausen 
Henry A, Clausen Bookshop 
224 North Tejon Street 
Colorado Springs, Colo. 80902 

• 

Dear Mr. Clausem 

Thankyou for the telephone conversation the other day and for sending 

° 0l< N|K0{-A T^Sj.A by Beckhard and Auther J. Julian 

•Wner, Enclosed, please find my check number 873 in the sum of $ 5.50 for 
a above book. I would like to place an open order for any material on Tesla 

to^T ^ur r°, r Sale n ° tt " °* 8t ° ny P ° lnt in ths future * 0f Particular interest 
8 ™ TOUTO rnn„ „ by Holler and Cunningham, 0. Van Nostrand 

oap ny, I31d and also the book entitled. Experiments ihtth alternate rnnoruTc 

---by Mkola Tesla, McGraw-Hill Co., 1904. 

fferencing our phone conversation, I mentioned that I am a friend and lonn 

admirer ° f InBZ Hunt * 8 9 f8at ^ Tesla research. The last i, t fc-r fan 

“ rl “' n 1° ■“ ** 18 "°" U “ *»■• 1 ***U have not received any 

. nd ■’* 13,3t> bu3 >' " iui h « of mrk and . m 

her vary soon* to 

I am enguaged in ball lightning phenomena raaaaroh. mi- n, „ „ 

high frequency Tael. re.a™tore, and applicable per tra™„ l3slo l ’° t9 " tial - 
Thankyou for your prompt co-operation. I hop. to hear fro. you 0000 '° " lqU< ”' 


fle3pt3ctfuHy yours , 
William C* Wysock 







































s «& UT 

Robert K. Golka 
Project Tesla-BOX 354 
Wendover Air Force Base 
(Handover, Utah, 84083 

Dear Bob, 

writing this letter to you because I feel that personalities should 

j P rdize scientific investigation* I can well appreciate your anexlty 

in trying to get things done around the project, especially items which are 

eceasary, but do not directly relate to the investigation of ball lightning. 

I fb»thsr realize that I came on "strong” in our discussion last week on 

UBoday, i am now at a point of mind where I aincerly wish to transend any 

personal differences of opinion and again offer my help to Project Tesla. 

he name of Teftfta is revorod by many today, but not enough to suit my tastes. 

eel that one of the important tasks at hand is the emancipation of Tesla 

e ore today's public awareness as one of this world’s truly great men of 

science and engineering. Further, I feel that one giant step in this direction 

the er fort you are forging in you investigation of ball lightning. Indeed, 

your efforts my^ succeed for many important reasons. Fusion power technology 

mB r3allt y and 1 for one sincerly hope that Tesla’s early invest! • 
and yours will underwrite a new generation of technology, tigations 

Both Greg and I have thoroughly read all the available scientific _ M 
ball lightning phenomena that we could find,(including your own -* 

with Dr. Robert «. Baas.) On our eleven hour trip back home, weXld°^ Uth ° red 

lenghty discussion on this subject. We found ourselves seeking what “ 

b. . oomon nl..in 9 link i„ .11 Of th. report. ftm J * " “> 

submarine battery explments of Or. James Tuck to the mpre 

We theroized that in part, the common mission link °~ Pad lncldentr 

on mi3 3ing link may be thp 

of . ''localized" R.F. city, Futhormro, thot it m , bp 

thot in wholly re.pon.ibl. f ot u» ,m„ Uc , togM of BL ° “hifi.t.tion 

Fro, youz report it my then logioolly , 0 u 0 „ * 

Clmrly, th.ro mot b. o.mo„ in,rodl.„t(.) to .n 0 . 

under so many diverse conditions. he e *P la "®tion of BL 

no know what status the project lo in* „ yo „ , 
technical assistance for the project, again I 3t and rea n8Bd ° f 

HSH | i r *" dy lo an ®wer your call. 
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Obviously 1 mss dissapointed at not having tha opportunity to see t^ 
coil generating fourty foot long discharges* If you now have the P** 
working effeciently or will have in the foreseeable future* I would »ov 

definatly like to drive up to the projet to take those piotWf#* * "** * 

planning to take* I have had much experience exposing various film to e sc r c 

discharges* and I feel conficent that I can do an outstanding job. I coul 
drive up on eny Friday late afternoon and arrive early Saturday morni g 
would not have to return untill late Sundy evaning* In this kind of situeti 
I have a reputation for going without rest or sleep for over seventy hours! 

Please let me know as soon as possiblsas to when we may get toghther eg 
Also, if you need hard-to-find parts, I have excellent local sources for many 
items. I am still very interested in purchasing that antique voltmeter from 
you* I have a newer type replacement as well as your asking price to offer* 

You had mentioned that it might be possible to obtain a copy of that Tesla 
poster# I aw very much still intsrsstsd in that tool 

Recalling much reading on interrupters, spark gaps, et al, plus personal 
experience, 1 recall a design of gap whic I have modified for ultra-high power 
applications* a combination of rotary and quenched types* This type has all 
the advantages of a standard rotary gap but will allow more capacitor discharges— 
per rotary point to effect a much higher R.F* energy field being induced into the 
secondary of a resonant transformer, due to the "quenched" style rotary discs* 

I have enclosed a thumb-nail sketch for your review* Should you be interested 
in constructing this type of gap, may I offer either to supply exact specifications, 
or I will be happy to build a unit for you here* 

Bob- keep the faith and 1 hops to hear from you real soon* Should you 
wish to contact ms by telephone, feel free to call me anytime of day or night* 

From 8 P.M* PST to 8»30 A.M* PST (213) 442-2120 

From 10*00 A.M, PST to 6*30 P.M. PST (213) 469-1173 or (213) 466-0662 

Respectfully yours. 


William C* Wysock 


r 
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October 4, 1976 

Morris and Lee Scientific Co* 

1685 Elmwood Ave* 

Buffalo 7, N.Y. 14207 

Gentlemeni 

It haa been quite some time since I last wrote to your company* ( June 19661; 

At that time, I purchased a 500 KV Wan da Graaf generator in kit form from you* 

To this very day it is still in fine working order, and used regularly in my high voltage 
research work* 

The purpose of this letter is to inquire as to your current availabla list or 
high voltage components. In specific, I am now interested in purchasing an assortment 
of aluminum oblites ranging in outside diameter from 14 inches, ( used on the 500 KV 
generator) up to the 34 inch unit you had at one time informed me was still available* 

I am currently inguaged in BALL LIGHTNING RESEARCH. I have already been to 
PROJECT TESLA in (Handover, Utah and have seen a one-to-one scale size re-creation of 
Tesla's MAGNIFYING TRANSMITTER in full operation* My efforts are concerned with the 
utilization of somewhat lesser amounts of power, but still trying to achieve the same 
results* The largest of the high frequency-high potential oscillators that I am now 
employing have outputs ranging up to 3 megavolts. These devices require a rather large 
size high voltage terminal for capacitive coupling to the secondary of the reeonatore* 
Hence, my interest in your 34 inch terminal may be realized. 

I would be very anxious to correspond with any individuals that you may know of 
who are currently interested in any type of high voltage technique. My own interests 
cover a vast area from natural lightning to radio frequeny discharges to Impulse 
voltage multiplyers* 

Please let me know if you are able to supply me with any of the above as soon as 
possible. It is very likely that in the near future I may give an exhibit at the 
Los Angeles Museum of Science and Industry, relating to the equipment for which I need 
to procure pieces from your firm. Also, should you have any interest in shat 1 am now 
trying to accomplish, I would bo delighted to correspond with you. 



IWCUI »bw 




































■ V 




d)el Glecfoonics Co>ip. 

250 E. SANDFORD BLVD. 

MOUNT VERNON. NEW YORK 10550 


914 699-2000 
TWX: 710-562-0130 


October 13, 1976 




Professional Sound Systems 
4914 Baldwin Avenue 
Temple City, Cal. 91780 

Attention: Mr. William C. Wysock 

Dear Mr. Wysock: 

Enclosed is a copy of the Del Electronics high voltage power supply & equipment 
ca a og. el Electronics specializes in the high voltage equipment product line & we have 
designed & manufactured equipment rated from 500V to 400, 000V. 

D el Electronics has a standard catalog line as noted in our catalog, however a major 

portion of our business is related to custom design. Del Electronics has a reputation in the 
industry for well engineered & high quality products. 

There are a couple of references I can provide that may be of interest: 

1) Electronics Design - June 21, ’76 Issue - Special feature on high voltage cower 

supplies. We show a picture of our view x-ray power supply. S ° P 

2) Dielectric Phenomena in High Voltage Engr - F W Pnni T 
1329 - This is an old book, howeve/. 

There are many other references & specific power sunni^ ,w • r 
provide, however we need more specific information on your requireme^s. ” 1 ^ 011 


we can 


Please feel free to call if you want to discuss any of your special requirements. 


Very truly yours, 

DEL ELECTRONICS CORP. 



BAM:gb 


Bob A. Michalak 
Technical Sales Manager 



ELECTRICAL AND ELECTRONIC DEVICES-RESEARCH-DEVELOPMENT. 


MANUFACTURING 


— 
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October 4, 1976 
Deltaray Corporation 
South Bedford Street 
Burlington* IDA, 01803 
Attnt W* Bygrave 

Dear fir* Bygrave* 

I am interested in recieving any information you may have on high voltage 
equipment and related components* My interests are in the extreme and ultra-high 
voltage region* I am involved in BALL L1GHTNIIP. research and am investigating various 
types of power supplies which may be applicable to my work requirements* I am also 
interested in any type of liturature pertaining to high voltage technique* such as 
brochures* articles in trade publications* books* etc* 

Thankyou for your co-operation* 

Hrc|: ; Sincerly yours* 
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DELTARAY 

A DIVISION OF HIGH VOLTAGE ENGINEERING CORPORATION 


RO. Box 416, South 


Bedford Street, Burlington, Mass. 01803 


617-273-1513 • 617-272-1313 


October 19, 1976 



Mr. William C. Wysock 
Professional Sound Systems 
4914 Baldwin Avenue 
Temple City, CA 91780 

Dear Mr. Wysock: 

Thank you very much for your recent request for information on the 
dc power supplies which we manufacture. A catalog is enclosed. 

There are three basic product lines: (1) Series S with maximum voltage 
50 kV to 425 kV, output power 400 watts; (2) Series L with maximum 
voltages 50 kV to 1 MV, output power 1000 watts; (3) Series M with 
maximum voltages 50 kV to 1 MV, output power 10000 watts. 

In Series L and M units, the voltage is generated by using the Deltatron 
principle which has the following advantages over conventional voltage 
multipliers: very low ripple, excellent regulation, little stored energy, 
small dimensions, and light weight. 

Ripple is specified as peak to peak at all frequencies from dc upwards 
and is 0. 01% on most models, with 0. 002% or better as an option. 
Regulation is ±0. 01% for zero to full load, and ±10% line fluctuations. 
Response time of the stabilizer is less than 200 microseconds. All L, 
and M units include built in surge limiting resistors between the power 
unit and the HV output. 

Options include external voltage control by a signal 0 to 10 V dc 
connection for digital voltmeter or strip chart recorder, rapid polarity 
reversal, and voltage measuring resistors with a temperature 
co-efficient of 80 ppm/“c. 


Cable HIVOLT / TWX 710-332-0245 
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Mr. William C. Wysock 
October 19 , 1976 
Page 2 


Series S units are RF voltage multipliers with many of the features of 
L and M units, but with regulation 0. 05% and ripple 0. 5% peak to peak. 

Since we introduced these units in 1971, we have sold two hundred units 
with voltages from 50 kV to 1 MV, primarily for use with electron and 
positive ion accelerators, x-ray generators, electron microscopes, 
isotope separators, and high voltage studies. 

Besides our standard products, we design and build power supplies to 
rnee t customer’s specifications; so, whatever your needs for dc, high 
voltage, please do not hesitate to contact us. We appreciate your 
interest in our products. 



Enclosure: Catalog 


























October 4* 1976 

high voltage: 

2444 Old Middlefield Way 
fountain View, Ca. 94043 

Gentlemens 

i am interested In receiving any information you may have on high voltage 
quipment and related components* My Interests are in the extreme and ultra -high 

ge region, I am involved in BhLL LIGHTNING research and am investigating various 
types of power supplies which may be applicable to my work requirements* I am also 

in ciny type of litur&ture pertaining to high voltage technique* such as 
brochures* articles in trade publications* books* etc. 

Thankyou for your co-operatloru 



William C* Wysoek 


WCW ibw 
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October 4, 1976 
SORENSEN COMPANY 
676 Island Pond Road 
Manchester, N.J. 03103 
a TTN* R.J. McCUE 


Dear Mr# McCuei 

1 am interested in receiving any information you may have on high voltage 
equipment and related components. My interests are in the extreme and ultra-high 
volte 3 e region* I am involved in BALL LIGHTNING research and am investigating various 
types of power supplies which may be applicable to my work requirements. I am also 
interested in any type of literature pertaining to high voltage technique, such as 
brochures, articles in trade publications, books, etc. 

Thankyou for your co-operation. 


• RV * 


Sincerly yours, 
William C. Wysock 










A 
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THORN L. MAYES 

211 2 □ SULLIVAN WAY 
SARATOGA, CA. 95G7G 


Jan. 23, 1977 


Mr. Bin Wysock, 

4914 Bald W i n Ave., 

Temple City, Calif, 91780 

Dear Mr. Wysock 

th , . Recently I sent Mr. Nick Basura a copy of an article on 

0 , n . ^ 331(1 cons ' truc 'tion of small Tesla Coils powered by a 6000. volt 

p. neon sign transformer that generates sparks 10-12 inches long. 

4 g . ia ^ be Published in the Bulletin of the Antique Wireless 

Association for June 1977 . 

imDre^I hlS +^ aPer 1 mak6 ^ statemen1: — 1 " A Frenchman named Oudin was 
^ere he " ^ -pied Tesla-s equipment which he took to Franc 

ately this 1 1 s ‘ Oudin used the vertical secondary design and unfortu 

r is no ” usuaiiy referred *> -«-ii ^ it 

was originated by Tesla.” 

ApriiT^f T“h f based UPOn a letter to me from Lela “' 3 Anderson of 
pril 5, 1976 which I quote-”! don't use the term ”0udin” to describe the 

vertical configuration of Tesla coil 'oudin, a Frenchman tnoir m , , 

and demonstrated the use of this coil under his (Oudin. a! ^ 3 W ° rl!: 

the vertical configuration in his patents and alio Purnelln^t 1 ^ 8 ,, 8110 ” 

exist of this configuration of coil in Tesla's laboratories ” gr3PhS 

Mr. Basura says that 1'he Oudin coil was not named for I man that th 

name was for a part of the coil , that I should write vou to t T 
story which I would appreciate knowing. 7 t g6t the corr ect 

Sincerely, 
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11 I I 14914 BALDWIN AVE. 


. TEMPLE CITY • CA 91780 * (213) 442-J2120 


Mr. Thorn L. Mayes 
21120 Sullivan Way 
Saratoga, Ca. 95070 


Jan. 31> 1977 


it 


•V 


'■i 


° Bar Thankyou S for your letter of Jan. 23, 1977. I very much ^^^^^erested 
of your activities and interests concerning Nikola Tesla. wou 

in obtaining a copy of your article on small Tesla coils or my re 

As to your referred inquirey I can only answer that Nic asur , 
good friend of mine, possibly is mistaken in what he though a ® . 

in reguards to the difference between "Oudin" and -Tesla- coil design. I believe 
that Mr. Anderson's account of this little known subject is correc in so 
it seems to align with what data I have accumulated in my own researches. Fr ° 
a book, HIGH FREQUENCY MANUAL , by Noble M. Eberhart, circa 1920, the author state 
on page 40; "Dudin discovered that with a coil of wire properly tuned or 
adjusted to the course coil or solenoid of D'Arsonval the electrical curren s 
of the latter produced currents of such strength that they might be taken from 
the terminal of the larger solenoid and applied to the body. They are of high 
frequeny, high voltage, and low amperage, resembling the Tesla Secondary. As 
ordinarily constructed, the D'Arsonval apparatus and the resonator are combined 
in one instrument the resonator proper consisting of a large coil of fime wire 
placed above the course solenoid of the D'Arsonval machine.” 

Conversations with another close friend of mine, Mr. Dick Aurandt, a technical 
engineer of Aerospace Corp., concludes that-Oudin was a French physicist who was 
particularly impressed with one of Tesla's high frequency-high potential transformer 
designs, namely that of the single-ended secondary design with only one high 
potential terminal, and the other at earth ground potential. Although it is not 
yet documented, it is our opinion, (Mr. Aurandt and myself,) that Oudin was 
primarily interested in some of Tesla's experiments dealing with the application 
of high frequency current to the human body as a health aid. Ule further concluded 
that Oudin chose the single ended high frequency coil out of ease of construction, 
along with several other attractive features such as compactness of size, for his 
experiments which probably ushered in the age of Diathermy. His work must have 
been regarded as unorthodox during his time, hence he was remembered by association 
to the apparatus which he used. 

Again, referring to Eberhart's book, the author makes the distiction between 
-Tesla," Oudin," and D'Arsonval," by implying that the former two kinds are 
characterised by high frequency-high potential at low milliamprage while the latter 
exhibited high frequency-high milliamperage at comparativly low voltage. 

I am in complete aggrement with you that it is unfortunate that "common usage" 
aligns all quarter wave len^th-resonate high frequency apparatus with Oudin when 
it was Nikola Tesla indeed who was truly responsible for the orioional H^nn ~-- 
construction of such coils. ^ Qn 


«t 


iStrUClluii ui auui i ljuiis • 

I have myself built many coils of all sizes and configurations, the laroest 
which in final form will produce discharges of over twelve feet in lenoth 9 


of which in final form will produce discharges of over twelve feet in lenoth 9 
currently starting to secure a research grant to do Ball Ughtnina 
will be based on Tesla's Colorado Springs experiments. Also, I am slated t 
exhibit much of my equipment at the Los Angeles Museum of Science and Inrt,, t 
latter this year. I hope that the foregoing may be of some help to van „,, 
foward to more in-depth communication with you. / 1 , y a 1 loo,< 

Sincerly yours, sK:’.,/ / // 

. . " ... * " C’ «'• , . 


t 




- -ST" 
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William C. Wysock 
4914 Baldwin Ave. 
Temple City, Ca. 91780 
Feb. 1, 1977 


>• -'it. 

• .?* * 




Mr. Mark May 

NOfiA Ship fairiueather 
Navel Support Activity 
Long Beach, Ca. 9QQ22 


'•fk 

F i*. 

c> /'• 






Dear Mr. Way; 

I very much enjoyed hearing from you the other day by telephone. It is 
amazing how strange links in communication can bring individuals from such 
varied backgrounds into close contact. If I recall correctly, you had stated that 
^ you will be in the local area for the next two months. I am sure that on a week-end 
near future, it you can arrange for transportation to my house, we could 
gat together. Possibly you could stay for dinner. My wife is an excellant cook. 
Nick Basura is a close friend of mine. He has been of great help to me in the 
past and continues to be of even greater assistance now. I feel that he is a 
unique person-much as Tesla himself was. Nick has such a vast network of 
Contacts that I bearly manage to keep up any correspondence from his refferences. 

To tell you a bit about myself: let me state that my interests are quite 
diversified and in each case very intense. Vocationally spea king to date I make 
rny living in the professional audio industry. I am an acoustical and electronic 

„'dT i • ‘——l -int.n.nc. engine., 

■ nd “f bU ‘ ‘” S ‘ * >•» ^ tM. Un„ of „ OP " " 

~7 y “” and ■“ —y -—m, up. i„ .„ y .. spe „ 

I manage to continu. my .ork on serious «... , M design. pf ' / ‘ l "*' 

hagh potential rase,rotors. T h. current series of coUs ■'oquoncy. 

conatruotion, at. primarily i„t.„ dat | fot , xhlblt Pompl.t. ip 

Industry i.t.r this y.ar, mh.ch , lM „ k , T” ^ 

th... oscillators 1. a r.l.tiuly sl„pl. t .. k . . Ph °" 8 ‘ building 

an efFiclency of performance that is ready if 1S tCyin9 to 9®t 

... sec °ndary ,i„di„ 9 ;;;; ^ »y 

formyar Insulated copper .ire .n a yy„ii [llhi . . UrnS ° f *« #20 solid 

exciting the primary. (3 turns formed by 25 “ S ““ n5 5 ' 5>,!2,0 inches. : Bm 

helix at th. has. .f th . ~ 'T" « • 

harmonic frequency .f 240 , t . PP r. kl „ tl , ' l " « a first 

coil design, any raf.ranc. „m tell ’ 18 »‘«ndard T..1. 

th. length of th. ,.o.„ d sry i, nhc ■ ht ° h 

::r r»*«• 

i u l :: 

Slx months due to th 
- - -— | Una void- 






1r.> 
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P&GB TWO 


Qble break-down of insulation betuioon the individual turns of wire. Oscillator 

design is another area in wich I have spent much design time* While I will agree 

with anyone that in theory a vaccuum tube unit wt will be more efficient in the 

aspects of unity power factor and narrow band frequency group, it is extremly 

expensive and bulky to order up a triode oscillator that is capable of giving 

20-50 Kw in a frequency band ranging from 5Q0Khz down to 75 Khz. Since I am 

not a stockholder in Varian (Eimac,) it is quite simply out of the question where 

I am demanding high power levels* I did at one time construct successfully an 

oscillator that used four Eimac 4-400 A's in a twin push-pull configuration* 

I felt that that unit was not to be long lived as I had a considerable amount 

of difficulty in coping with plate dissapation below 500 Khz with an input power 
of 5 Kw. 

Mark, I could go on typing (with typos) for hours and it is possibly better 

left to our getting together for further discussion. . Below is a simple map of where 

I am located in this "concrete jungle"-1 trust that you will find your way. 

As for a time to suit us both may I suggest that you call me during any week day 

at the studio, (Gold Star,) 469-1173 at least two days in advance. That should be 
sufficient for me to make plans* 
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William C. Wysock 
4914 Baldwin Av/e. 
Temple City, Ca. 
91780 

f 

Jan. 31, 1977 


l ' t 

t * 


Honorable John H. Rousselot 

United States Congressman* 26th District 

735 W. Duarte Rd. 

Arcadia, Ca. 91006 


» kV 


.1 t 


. .. 




* 


V< 


Ml * 

L t, 


Dear Congressman Rousselots 

I am interested in acquiring a financial grant in order to complete a projti t 

of scientific research in the field of Ball Lightning research* My 9 oa l ^ 
artifically produce ball lightning by man-made equipment, manifest its creation 
by the same means in order to thoroughly analyze its properties, and utilize th 
accumulative data for the advancement of thermo-nuclear fusion techniques. 

I have organized this project into three major phases. Phase one is the 
building of the necessary equipment on a laboratory test site. Phase two i>-> 
the development of techniques in artifically producing ball lightning at will, and 
the ability to control the process in such a manner as to facilitate a complete 
analysis of its composition, thereby making known for the first time ever, the 
secrets of this unique phenomenon. Phase three is the practical application of 

this research towards new energy systems based on fusion. 

X anticipate no longer than one year to successfully complete the first 
two phases of work. The calculated expence'of the first two phases will be 
in the range of $ 75 , 000.00 to $100,000.00, depending primarily on the availibility 
of necessary equipment components. Pending the success of phases one and two, the 
third and final phase will inevitability require active involvement of other 
governmental agencies currently involved in new energy resource programs. 

It is my sincere desire to execute this research as my contribution towards 
a solution of our energy needs now and for a more prosperous future. 

I look towards you for guidance and assistance in helping me to achieve this 

% 

great goal. 

Yours very truly, 

£ * * i n 

/ / /' ' // 

. ^ va 1 i - 

William C. Wysock' 
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ELECTRICAL P RINCIPLES - RULES AND FORMULAS 

Convenient Formulae and Units for 


Use in Design Calculations 


useful . . . 

INFORMATION 




To Find 
the 

Value 


Amperej 

(I) 

Amperes 

_(I) 

Amperes 

(I) 


Kilowatts 

(kw) 

Input 

Kilovolt- 

Amperes 

(kva) 

Horsepower 

(hp) 

Output 


FORMULAE FOR DETERMINING AMPERES, HORSEPOWER, KILOWATTS 

AND KILOVOLT-AMPERES 


When Value 
Below is 
Known 


Horsepower 

(h P) 


Kilowatts 

(kw) 


Kilovolt- 

Amperes 

(kva) 


-- Amperes. 

Volts. 

Efficiency in decimals. 
Power Factor in decimals. 





SYSTEM 




Direct 

Current 

----- 

Single- 

Phase 

Two-Phase 

Four Wire 

Three- 

Phase 

FORMULAE 

1 

746 hp 

746 hp 


1 

746 hp 

1 

746 hp 


EXeff 

E Xeff Xpf 


2 XE Xeff Xpf 

1.73 XE Xeff Xpf 

1 

1000 kw 

1000 kw 


1 

1000 kw 

1 

1000 kw 


E 

E Xpf 


2 XE Xpf 

1.73 XE Xpf 



, 1000 kva 


1 

1000 kva 

1 

1000 kva 



E 


2 E 

1.73 E 

kw 

IXE 

1000 

_ ixexpiH 
1000 

kw 

1 XE X2 Xpf 

1000 

kw 

IXE XI.73 Xpf 

1000 



, IXE 

kva =-- 


kva 

IXEX2 

kva 

1 XE XI .73 



1000 


1000 


1000 

hp 

_ IXEXeff 

746 

h _ IXEXeff Xpf 


hp 

IXEX2 Xeff Xpf 

hp 

IXE XI.73 Xeff Xpf 


746 


746 

746 


kw = Kilowatts Input, 
kva = Kilovolt-Amperes Input, 
hp = Horsepower Output. 


For two-phase, three wire, balanced circuits 
the amperes in common conductor = 1.41 X 
that in either of the other two. 


I 



Unit 


Kw.-hour 


1 Hp. 


1 Joule = 


1 Ft.-lb. - 


equivalent values of electrical, mechanical, and heat units 


Equivalent Value in Other Units 


1,000 watt-hours. 

1.341 horsepower-hours. 

2,655,200 ft.-lb. 

3,600,000 joules. 

3,41 5 heat-units. 

367,100 kilogram-meters. 

0.234 lb. carbon oxidized with perfect efficiency. 
3.52 lb. water evap. from and at 212° F. 

22.77 lb. of water raised from 62° to 212° F. 


0.7457 kw.-hour. 

1,980,000 ft.-lb. 

2,546.5 heat-units. 

H P -hour = I 273,740 kilogram-meters. 

01 74Jb. carbon oxidized with perfect efficiency. 
2.62 lb. water evap. from and at 212° F. 

17.0 lb. wafer raised from 62° F. to 212° F. 


1,000 watts. 

1.3410 horsepower. 

2,655,200 ft.-lb. per hour. 

44,254 ft.-lb. per minute. 

737.56 ft.-lb. per second. 

Kilowatt = I 3,415 heat-units per hour. 

56.92 heat-units per minute. 

0.9486 heat-units per sec. 

74 lb. carbon oxidized per hour. 

___1__ wa,#f «vap. per hr. from and at 21 2‘ 


745.7 watts. 

0.7457 kw. 

33,000 ft.-lb. per minute. 

550 ft.-lb. per second. 

2,546.5 heat-units per hour. 

heat-units per minute. 

®-707 heat-units per second. 

o iolk c< ” bon °*'dized per hour. 

_ ,b * wa,#f «vap. per hour from and at 212° F 


1 watt second. 
0.000000278 kw.-hour. 
0.10197 kilogram-meter. 
0.0009486 heat-units. 
0.73756 ft.-lb. 


1.3558 joules. 

0.13826 kilogram-meter. 
0.0000003766 kw.-hour. 
0.0012861 heat-unit. 
0.0000005 hp.-hour. 


Unit 


1 Watt = 


1 Watt per 

Sq. In. = 


1 Heat- 
Unit = 


Heat-unit 
per Sq. 

Ft. per Min. 


1 Kilogram- 
meter = 


1 lb. 
Carbon 
Oxidized 
with 
Perfect 
Efficiency ■ 


1 Lb. 
Water 
Evap. 
from 
and at 
212° F. - 


Equivalent Value in Other Units 


1 joule per second. 

0.001341 hp. 

3.415 heat-units per hour. 
£*73756 ft.-lb. per second. 

x? iL WO,ef evap P* h °w'- 

44.254 ft.-lb. per minute. 


A ??, h u a Vk n ‘ ,S Pef s , q minute 

S ” Ift- per min. 

0.1 931 hp. per sq. ft. 


1,054.2 watt-seconds 
777.54 ft.-lb. 

107.5 kilogram-meters 
0.0002928 kw.-hour 
0.0003927 hp.-hour. 

0 0o?o™ 5 |k b COrbon 0 *‘dized. 

30 lb. water evap. from and at 212° F 

0.1220 watt per sq. in 

8-8J22 p «* *<j. b. 

0.02356 hp. per sq. ft. 

7.233 ft.-lb. 

0.000003653 hp.-hour 

£ 000002724 kw.-hour. 

0.009302 heat-unit. 

1 4,600 heat-units. 

2 5 1 |b b A 0n,h,0C ^ coal o*'dixed. 

22 L h iT 0 **dixed. 

vw.te w,HnB 

11.35S.OOI h 3 -f b h ‘ > h0U ' 

15 05 lb ol wot " •'rop. from and at 212° F. 


0.2841 kw.-hour. 

970 4 8 K 1 ^ hp ' hou, ‘ 

104.320 kilo7rqm n, mef.r 

1.023,000 joules 
754.525 lt.-lb 

0-066466 lb. carbon oxidized. 


anaconda wire and cable company 
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ELECTRICAL 


PRINCIPLES - RULES ANDFORMULA^ 


11 


WIRE CALCULATIONS 
Ohm’s Law 
E 

Ohm’s Law: I = R , w ^ ere ^ i s curren ^» 

E is voltage; and R is resistance. 

Example: With a voltage of 112 and a resistance of 8 
ohms, what current would flow? 

112 

I=-y or 14 amperes, 
o 

Example: What resistance is necessary to obtain a 
current of 14 amperes at 112 volts? 

E 112 o , 

R = Y or R ="Y 4 or 8 ohms. 

Example: What voltage would be required to produce 
a flow of 14 amperes through a resistance of 8 ohms. 

E = 1R or E = 14 x 8 or 112 volts. 

Voltage Drop 

The resistance of a copper wire one foot long and one 
circular mil in cross section is approximately 10.8 ohms. 

In Ohm’s law I = R , R is equal to: Length of conductor 

in feet x 10.8 divided by the circular millage of the con¬ 
ductor or, 

2 x feet (length of circuit) x 10.8 

R ---- 

CM 

Using Ohms’ law, E = IR, 

Amps, x 2 x feet x 10.8 


• c would be necessary 

to giveTi% dmpon&l 10 volt circuit carrying 20 amperes 

a distance of 50 feet? , n o 

Amps, x 2 x feet x 10.8 

CM =--- - 


or 


E 


CM — 


20 x 2 x 50 x 10.8 ^ qm or a No. 12 wire. 


E = 


CM 


where the term “feet” indicates the length of the circuit 
the number of feet of wire in the circuit being double the 
• length of the circuit. 

Example: What would be the volts loss in a circuit o 
No. 12 wire carrying 20 amperes a distance of 50 feet? 

c _ 20x 2 * 50 x_ 10£ ^ 3j vo)ts drop or 3% on # 

6530 

110-volt circuit. 


Example: What current can a No. 12'’ wire carry on a 
50 foot circuit with a voltage^drop o 

2 x feet x 10.8 
6530 x 3.3 

j = ___or 20 amperes. 

50 x 2 x 10.8 

Current Calculations 

„ . wt — FT where W -watts; E-voltage 

and "f=current, can be used to determine the watts 

W = El; the voltage, E = -j-; or the current; I - j, : , • 1 ^ 1S 

formula is applicable where the power-factor is unity, 
determine the current: ^ 

2- wire, Direct Current: I =— 

w 

3- wire, Direit Current: I - — where E is the voltage 
between the outside wire and the neutral. 

w 

2- wire, Single-phase: I . where PE represents 

E x Eh 

the power factor of the circuit. 

W 

3- wire, Single-phase: I = ——— where E is the volt- 

2E x Pr 

age between the outside wire and the neutral. 

W 

3- wire, Three-phase: I = - ^ ^ where E is the 

voltage between outside wires. 

4- wire, Three-phase: I =- , where E is the volt- 

3E x PF 

age between one outside wire and the neutral. 

(Courtesy of International Association of Inspectors) 


FORMULAE FOR DETERMINING ALTERNATING 
CURRENT in Alternating Current Circuits 

I I » 


r x, 


■ h 


^ 

t , 1 -ri 

1 Vrux,r * 

T _ ^rsvwtr -' 


I 


Ur* ♦ 

—©- 


xc 


I- 


r xc 


-I 


Vr» ♦ xc* 


I = V r* ♦ xc* - * * 


r^nr 


r xl xc 


c 

I 


A _ L 

I- V r* 4 ( xl-Xc) 2 " 2 

TZ^l' 


5 


Vxi* Xc* ♦ r* (xw Xc ) 1 

-d> 


Xi 




r — Resistance in Ohms 
Xl - Inductive reactance in Ohms -2vfL 

t 

Xc—Condensive Reactance in Ohms-2vfc 

Z — Impedance in Ohms 
I —Current in Amperes 
B -Preeeure in Volta 


f —frequency in cycles 
per second 
L — ind. in Henry* 
c -capacity in Parads 
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ELECTRICAL PRINCIPLES - RULES AND FORMULAS 


CONVENIENT 

TABLES and FORMULAE 


FORMULA FOR COMBINING RESISTANCE 
AND REACTANCE 


R ■ r 


R - 


wvwvwv 

-R- 


-I 


I 


-L + ± 
r. r a 


r a 


ri + ra 


r. 


Ka 


/—WVWsA t —v 

I*— *-*-4 

r i 

/— wws r j 

H -S- r—*1 


2 = 


2 * 


2 “ 


V~rT~TxZ*~ 

V n + Xci 
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HANDY FORMULAS 

Power Transmission by Shaft 

Torque (in ft. lb.) x Rpm. 

Hp --5250 

Hydraulics 

Hp. of Water Fall - .114 x cu. ft. per sec. x head in ft. x Eff. As¬ 
suming 88% eff. of water wheel, then: 

100 cu. ft. per sec. with 10 ft. head “100 Hp. 

Power to Drive Pumps 

Gal, per min, x Total head (inc. friction) 

Hp ‘ “ 3960 x Eff. of Pump 

Fans and Blowers 

K x cu. ft. min. x water gage pressure in in. 
Hp. to dr.ve fans-33000 i Eff. of fan 

Water gage inches —1.728 or. per sq. in. 

K —5.2 

Eff. -».5 for ordinary fans to .65 for Sirocco type 
Rotating Mass Formula 

Useful in estimating time to start-stop or change speed of fly¬ 
wheels, motors, etc. with certain applied torque — 

. WR*x change in Rpm. 

Time (Sec.) — - ■ - ■— -■ — 

322 x torque (ft. lb.) 


+ (± - ~y V x ‘-* Xel+ r* (xl-xc)* 



r —Resistance in Ohms 
Xl —Inductive reactance in Ohms=27rfL 

1 

Xc = Condensive Reactance inOhms=2vfc 

Z = Impedance in Ohms 
I— Current in Amperes 
B—Pressure in Volts 


f “frequency 
L = ind. in Henrys 
C “capacity in Farads 


DETERMINATION OF TEMPERATURE 

by Resistance Measurements 


Based on a temperature co-efficient for copper wire of .00427 at 
0°C, the following relations exist between resistance and temperature: 
R “Resistance of winding at T° C (Final Temp.) 
r “Resistance of winding at t° C (Initial Temp.) 


or T—y(234.5-ft)—234.5 




MENSURATION OF SURFACES AND VOLUMES 

Area of Rectangle -length x breadth. 

Area of Triangle — ^ base x perpendicular height. 

Circumference of Circle —diameter x 3.1416. 

Area of Circle -square of diameter x .7854. 

To Find Diameter of a Circle of Giron Area 
Divide area by .7854 and extract square root. 

To Find Volume of a Cylinder 

«&“ndb«r‘ i0n “ “ ,uar * “ ch “ 1 '“««> in inch*. - Volume 


in 


Cubic loche. +172* - Volume in cubic feet. 

urface of * Sphere -Square of diam. x 3.1416. 
Volume of a Sphere —Cube of diam. t .5236. 
Diameter x .8862 -Side of «,unre of equal area. 
Diameter x .7071 -Side of inscribed wuare 
Circumference -3.544 9, of c ircle? ' 

Diameter-1.1284 x VwTa of circle" 

USEFUL ELECTRICAL FORMULAE FOR DETERMINING 
AMPERES, HORSEPOWER, KILOWATTS, AND i" a 


Direct Current 

Hp. x 746 
E x % Elf 


Alternating Current 


Single Phase 


Hp. x 746 


E x % Eff. x P.F. 


Kw. x 1000 
E x P.F. 

Kv-a. x 1000 


I x E x P.F. 


I x E 
ToocT 

1 * E X % Eff.~x P.F.~ 

746 


2 Phase *—Four Wire 


_Hp. x 746 

* x % Eff. x P.fT 


Kw. x 1000 

^*Ei P.F. 


Kv-a. x 1000 

TTe 


1 * E x 2 x P.P 

1000 


I x E x 2 

iooo"~ 

J -* E «^T%EfT 7p~^~ 

746 


Three Phase 


Hp. x 746 


Kw. x 10 00 
U73 x E x PTp7 



"-SX&ZXIF % Eff - P -ent Efficiency; p!p!"—P ower Factor; 


. For three-wire, two-ph.« circuit. ,h, current In the common conductor U M, tLVt^T^ ^ "**" , *-*~« 



--•S -— 


■ 
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NUMBER OF CONDUCTORS IN 
CONDUIT OR TUBING* 

Lead-Covered Types RL and RHL—600 V. 


Number of Conductors in One Conduit or Tubing 


Size 

AWG 

MCM 

Single Conductor 
Cable 

2-Conductor 

Cable 

3-Conductor 

Cable 

1 

2 

3 

4 

1 

2 

3 

4 

1 

2 

3 

4 

14 

12 

10 

8 

K 

u 

K 

K 

K 

V* 

K 

1 

K 

K 

l 

IK 

1 

1 

1 

IK 

K 

H 

K 

l 

1 

1 

IK 

IK 

1 

IK 

IK 

IK 

IK 

1 K 
IK 

2 

K 

1 

1 

1 

IK 

IK 

IK 

2 

IK 

IK 

2 

2 

IK 

2 

2 

2K 

6 

4 

3 

2 

1 

H 

K 

h 

l 

l 

IK 

IK 

IK 

IK 

IK 

IK 

IK 

l.K 

IK 

2 

IK 

IK 

2 

2 

2 

IK 

IK 

IK 

IK 

IK 

IK 

2 

2 

2 

2K 

2 

2.K 

2K 

2K 

3 

2K 

2K 

3 

3 

3K 

IK 

IK 

IK 

IK 

2 

2K 

3 

3 

3 

3K 

3 

3 

3 

3K 

4 

3 

3K 

3K 

4 

4K 

0 

00 

OOO 

0000 

l 

l 

i k 

lK 

2 

2 

2 

2K 

2 

2 

2K 

2K 

2K 

2K 

2K 

3 

2 

2 

2 

2K 

2K 

3 

3 

3 

3 

3K 

3K 

3K 

3K 

4 

4 

4K 

2 

2K 

2K 

3 

4 

4 

4K 

5 

4K 

4K 

4K 

6 

5 

5 

6 

6 

250 

300 

350 

400 

500 

IK 

IK 

IK 

IK 

IK 

2K 

3 

3 

3 

3 

3 

3 

3 

3 

3K 

3 

3K 

3K 

3K 

4 





3 

3K 

3K 

3K 

4 

6 

6 

6 

6 

6 

6 

6 

6 

6 

.... 






— 

600 

700 

750 

800 

900 

2 

2 

2 

2 

2K 

3K 

4 

4 

4 

4 

4 

4 

4 

4K 

4K 

4K 

5 

5 

5 

5 









.... 






.... 

— 

1000 

1250 

1500 

1750 

2000 

2K 

3 

3 

3 

3K 

4K 

5 

5 

6 

6 

4K 

5 

6 

6 

6 

6 

6 

6 





.... 








.... 




. ... 














The above sizes apply to straight runs or with nominal offsets 
,uivalent to not more than two quarter-bends. 

1947 N. E. Code. Table 5 ) 
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PROPERTIES OF COPPER CONDUCTORS* 


Size 

AWG 

Area 
Cir. Mils 

Doncentric Lay 
Stranded 
Conductors 

Bare 

Conductors 

D.C. Resistance 
Ohms/M Ft. 

At 25 C. 77 F. 

No. 

Wires 

Diam. 

Each 

Wire 

Inches 

Diam. 

Inches 

♦Area 

Sq. 

Inches 

Bare 

Cond. 

Tin'd. 

Cond. 

18 

16 

1624 

2583 

Solid 

Solid 

.0403 

.0508 

.0403 

.0508 

.0013 

.0020 

6510 

4.094 

6.77 

4.25 

14 

12 

10 

8 

4107 

6530 

10380 

16510 

Solid 

Solid 

Solid 

Solid 

.0641 
.0808 
. 1019 
.1285 

.0641 

.0808 

.1019 

.1285 

.0032 

.0051 

.0081 

.0130 

2.575 

1.619 

1.018 
.641 

2.68 

1.69 

1.06 
.660 

6 

4 

3 

2 

1 

26250 

41740 

52640 

66370 

83690 

7 

7 

7 

7 

19 

.0612 

.0772 

.0867 

.0974 

.0664 

.184 

.232 

.260 

.292 

.332 

.027 

.042 

.053 

.067 

.087 

.410 
.259 
.205 
.162 
. 129 

.426 
.269 
.213 
. 169 
.134 

0 

00 

000 

0000 

105500 

133100 

167800 

211600 

19 

19 

19 

19 

.0745 

.0837 

.0940 

.1055 

.373 

.418 

.470 

.528 

.109 

.137 

.173 

.219 

. 102 
.0811 
.0642 
.0509 

.106 

.0844 

.0668 

.0524 


250000 

300000 

350000 

400000 

500000 

37 

37 

37 

37 

37 

.0822 

.0900 

.0973 

.1040 

.1162 

.575 

.630 

.681 

.728 

.814 

.260 

.312 

.364 

.416 

.520 

.0431 

.0360 

.0308 

.0270 

.0216 

.0444 

.0371 

.0318 

.0278 

.0225 


600000 

700000 

750000 

800000 

900000 

61 

61 

61 

61 

61 

.0992 

.1071 

.1109 

.1145 

.1215 

.893 

.964 

.998 

1.031 

1.093 

.626 

.730 

.782 

.835 

.938 

.0180 

.0154 

.0144 

.0135 

.0120 

.0185 

.0159 

.0148 

.0139 

.0124 


1000000 

1250000 

1500000 

1750000 

2000000 

61 

91 

91 

127 

127 

.1280 

.1172 

.1284 

.1174 

.1255 

1.152 

1.289 

1.412 

1.526 

1.631 

1.042 

1.305 

1.566 

1.829 

2.089 

.0108 

.0086-1 

.00715 

.0061' 

.0053* 

.0111 

.00890 

.00740 

.00636 

.00555 


* Area given is that of a circle having a diameter equal to the over-all 

diameter of a stranded conductor. 

The values given in the table are those given in Circular 31 of the 
National Bureau of Standards except that those shown in the last 
column are those given in Specification B33 of the American So i y 
for Testing Materials. 

The resistance values given in the last two columns are applicable 
only to direct current. 

(* 1947 N. E. Code. Table 18.) 
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COPPER WIRE TABLE 


GAGE DIAM. 
No. Inches 


CROSS SECTION 
Circular Square 

Mils Inches 


RESISTANCE 
at 68° F. 

Ohms per Feet 
1,000 Ft. per Ohm 


0000 0.4600 211,600 

000 .4096 167,800 

00 .3648 133,100 

0 .3249 105,500 


1 

.2893 

83,690 

2 

.2576 

66,370 

3 

.2294 

52,640 

4 

.2043 

41.740 

5 

.1819 

33,100 

6 

.1620 

26,250 

7 

.1443 

20,820 

8 

.1285 

16,510 

9 

.1144 

13,090 

10 

.1019 

10,380 

11 

.09074 

8,234 

12 

.08081 

6,530 

13 

.07196 

5,178 

14 

.06408 

4,107 

15 

.05707 

3,257 

16 

.05082 

2,583 

17 

.04526 

2,048 

10 

.04030 

1,624 

19 

.03589 

1,288 

20 

.03196 

1,022 

21 

.02846 

810.1 

22 

.02535 

642.4 

23 

.02257 

509.5 

24 

.02010 

404.0 

25 

.01790 

320.4 

26 

.01594 

254.1 

27 

.01420 

201.5 

28 

.01264 

159.8 

29 

.01126 

126.7 

30 

.01003 

100.5 


31 

.008928 

79.70 

32 

.007950 

63.21 

33 

.007080 

50.13 

34 

.006305 

39.75 

35 

.005615 

31.52 

36 

.005000 

25.00 

37 

.004453 

19.83 

38 

.003965 

15.72 

39 

.003531 

12.47 

40 

.003145 

9.88 

41 

.00280 

7.845 

42 

.00250 

6.250 

43 

.00220 

4.850 

44 

.00200 

4.boo 

45 

.00175 

3.063 

46 

.00150 

2.250 


1662 0 

.0490 

20,400 

1318 

.0618 

16,180 

1045 

.0779 

12,830 

08289 

.0983 

10,180 

06573 

.1239 

8,070 

05213 

.1563 

6,400 

,04134 

.1970 

5,075 

,03278 

.2485 

4,025 

,02600 

.3133 

3,i92 

.02062 

.3951 

2. 531 

.01635 

.4982 

2,007 

.01297 

.6282 

1,592 

.01028 

.7921 

1,262 

.008155 

.9989 

1,001 

.006467 

1.260 

794 

.005129 

1.588 

630 

.004067 

2.003 

499.3 

.003225 

2.525 

396.0 

.002558 

3.184 

314.0 

.002028 

4.016 

249.0 

.001609 

5.064 

197.5 

.001276 

6.385 

156.6 

.001012 

8.051 

124.2 

.000802 10.15 

98.5 

.000636 

12.80 

78.11 

.000505 

16.14 

61.95 

.000400 

20.36 

49.13 

.000317 

25.67 

38.96 

.0002517 

32.37 

30.90 

.0001996 

40.81 

24.50 

.0001583 

51.47 

19.43 

.0001255 

64.90 

15.41 

.0000995 

81.83 

12.22 

.0000789 

103.2 

9.691 

.0000626 

130.1 

7.685 

.0000496 

164.1 

6.095 

.0000394 

206.9 

4.833 

.0000312 

260.9 

3.833 

.0C00248 

329.0 

3.040 

.0000196 

414.8 

2.411 

.0000156 

523.1 

1.912 

.0000124 

658.6 

1.516 

.0000098 

831.8 

1.202 

.0000078 

1049. 

.953 

,0u00062 

1323 

.756 

.0000049 

1659 

.603 

.0000038 

2138 

.467 

.0000031 

2592 

.386 

.0000024 

3390 

.295 

.0000018 

4610 

.217 
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RESISTANCE WIRE-NICHROME 

660 ohms per circular mil-loot ol 68 F. 


SIZE 

a.w.g. 

Ohms 
per Foot 

Ohms 
per Pound 

Feet 

per Pound 

Lbs. per 

1000 Ft. 

8 

9 

10 

11 

.0408 

.0509 

.0639 

.0805 

.903 

1.416 

2.205 

3.500 

22.2 
27.8 
34. 5 
43 • 5 

45.0 

36.0 

29.0 

23.0 

12 

.1018 

5.66 

8.S3 
14.25 
22.19 

55.6 

65.9 

18.0 

14.3 

13 

14 

15 

.1278 

.1610 

.2036 

88.5 

109 

11.3 

9.18 

16 

17 

18 

19 

.2556 
.3220 
. 4072 
.5112 

35.50 

57.62 

92.00 

142.6 

139 

179 

226 

279 

7.19 

5.58 

4.42 

3.58 

20 

21 

22 

23 

.6465 

.8175 

1.031' 

1.292 

228.3 
364.6 

582.3 
516.0 

353 

446 

565 

709 

2.83 

2.24 

1.77 

1.41 

24 

25 

26 

27 

1.634 

2.060 

2.611 

3.274 

1455 

2310 

3729 

5830 

893 

1123 

1429 

1786 

1.12 

.890 

.700 

.560 

28 

25 

30 

31 

4.159 

5.168 
6.600 
8.333 

9438 

14740 

23870 

37950 

2273 

2857 

3623 

4566 

.490 

.350 

.276 

.219 

32 

33 

34 

35 

10.31 

13.10 

16.62 

21.02 

58190 

94160 

150700 

440900 

5650 

7194 

9091 

11490 

.177 

.139 

.110 

.0871 

36 

37 

38 

39 

26.40 

32.67 

41.24 

54.10 

381700 

583000 

516300 

1591000 

14490 

17860 

22220 

29410 

.0690 

.0560 

.0450 

.0340 

40 

41 

42 

43 

73.33 

87.30 

105.6 

130.4 

2566000 

4140000 

6230000 

9310000 

40000 

47600 

58900 

71500 

.0250 

.0210 

.0169 

’.0140 

44 

45 

46 

165.0 

215.7 

2S3.3 

15000000 

26900000 

48700000 

91000 

125000 

166700 

.0110 
.0080 
, .0060 



RESISTANCE 

270 ohms per 


WIRE - MANC ANIN 

circular mil-foot at 68° F. 


CONDUCTOR AND RESISTOR 

Kind of Material 


SIZE 

a.w.g. 

10 

12 

14 

15 

16 

17 

18 

19 

20 
21 
22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 
* 35 

36 

37 

38 

39 

40 


Ohms 
per Foot 

0.026 

.041 

.066 

.083 

.103 

.133 

.168 

.203 

.263 

.332 

.421 

.528 

.668 

.843 

1.068 

1.339 

1.700 
2.114 

2.700 
3.409 

4.219 

5.357 

6.801 

8.598 

10.80 

13.36 

16.87 

22:i3 

30.00 


Ohms 
sr Pound 

Feet 

per Pound 

Lbs. per 
1000 Ft. 

or Trade Name 

Advance 

0.88 

34.8 

28.6 

Aluminum 

2.22 

54.5 

18.2 

Brass, common 

5.62 

89.5 

11.5 

high brass 

9.40 

109.0 

9.20 

low brass 


Ohms 

per Circ. Mil-ft. 
at 68 c F. 


14.9 

23.8 

39.6 

60.4 

96.6 
153 
247 
379 

653 

983 

1580 

2380 

4020 

6250 

10100 

16100 

24700 

39500 

64000 

102000 

162000 

238000 

389000 

675000 

1240000 


139 

179 

226 

279 

353 

446 

565 

709 

893 

1123 

1429 

1786 

2273 

2857 

3623 

4566 

5656 

7194 

9091 

11490 

14490 

17860 

22220 

29410 

40000 


7.20 

5.60 

4.42 

3.58 

2.83 

2.24 

1.77 

1.41 

1.12 

.89 

.70 

.56 

.440 

.350 

.276 

.219 

.177 

.139 

.110 

.087 

.069 

.056 

.045 

.034 

.025 


Carbon 
Chrome1 
Constantan 
Copner, annealed 

USS 

hard drawn 
German silver, 1 &% 
Graphite 
Ideal 

Iron, pure 
cast 
wrought 

Lead 

Lucerno 

y.agnesium, pure 

Manganin 

Nickel 

Nickel silver, 3C$ 

Nichrome II 

III 

IV 

Kovar 

Platinum 

Silver 

Steel, crucible 

galvanized 

hard 

-manganese 

Tungsten 

Zinc 


29X4 

17 

49 

41 

35 

21000 ' 
540 
294 


10.4 

10.55 

10.65 

198 

4800 

295 

60 

540 

84 

115 

275 

277 


materials 

Temperature 
Coefficient of 
Resistance 
per Degree F. 

0.00001 

.0022 

.001 


- 0.00028 

.000005 

.00218 

.002 

.00212 

.00018 

.000005 

.0031 

.0023 

.001 

.0022 


270 

.00001 

52 

.0027 

240 

.0001 

660 

540 

625 

.00013 

.0001 

.00006 

296 


72 

.0021 

% 

9.75 

.0021 


115 

-67 

162 

420 

33.2 

38 


.0017 

.001 

.0005 

.0025 

.0021 
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WIRING - WIRE, CABLE AND CONDUIT 
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ALLOWABLE CURRENT-CARRYING CAPACITIES 
OF CONDUCTORS IN AMPERES* 

Not More Than Three Conductors in Raceway or Cable 

(Based on Room Temperatures oL^C._86jM — 


Size 

AWG 

MCM 

Rubber 
Typo R\\' 
TypeRU 
(14-6) 

f 

Paper 

Thermo¬ 
plastic 
Asbestos 
Type TA ^ 

Asbestos 

/ar-Cam 

Type 

AVA 

Type 

AVL 

i 

Imprcfi- 

nated 

Asbestos 

Tyf 

(14-8) 

Type 

AIA 

Thermo¬ 
plastic 
Type T 
(14-4/0) 
TypeTW 
(14-4/0) 

ixu ooer 
Type 
RH 

Var-Cam 
Type V 


Asbestos 

Var-Cam 

V9§ 

14 

15 

15 

25 

30 

30 

12 

20 

20 

30 

35 

40 

10 

30 

30 

40 

45 

50 

8 

40 

45 

50 

60 

65 

6 

55 

65 

70 

80 

85 

4 

70 

85 

90 

105 

115 

3 

80 

100 

105 

120 

130 

2 

95 

115 

120 

135 

145 

1 

110 

130 

140 

160 

170 

0 

125 

150 

155 

190 

200 

00 

145 

175 

185 

215 

230 

000 

165 

200 

210 

245 

265 

0000 

195 

230 

235 

275 

310 

250 

215 

255 

270 

315 

335 

300 

240 

285 

300 

345 

3 SO 

350 

260 

310 

325 

390 

420 

400 

280 

335 

360 

420 

450 

500 

320 

380 

405 

470 

500 

600 

355 

420 

455 

525 

545 

700 

385 

460 

490 

560 

600 

750 

400 

475 

500 

580 

620 

800 

410 

■*90 

515 

600 

640 

900 

435 

520 

555 


• • • 

1.000 

455 

545 

585 

.680 

730 

1,250 

495 

590 

045 

. . . 

• • • 

1.500 

520 

625 

700 

785 

. . . 

1.750 

545 

650 

735 

. . . 

. . . 

2,000 

560 

665 

775 

840 



Type A 
(14-8) 


30 

40 

55 

70 


95 

120 

145 

165 

100 


225 

250 

285 

340 


NOTES ON THE TWO PRECEDING TABLES 

1. Aluminum Conductors. For aluminum conductors, 
the allowable current-carrying capacities shall be taken 
as 84 per cent of those given in the table for the respective 
sizes of copper conductor with the same kind of insulation. 

2. Bare Conductors. If bare conductors are used with 
insulated conductors, their allowable current-carrying 
capacity shall be limited to that permitted for the insu¬ 
lated conductor with which they are used. 

3. Application of Table. For open wiring on insulators 
and for concealed knob-and-tube work, the allowable 
current-carrying capacities of Table 2 shall be used, bor 
all other recognized wiring methods, the allowable current- 

capacities of 1 able 1 shall be used, unless other¬ 
wise provided in this code. 

4. More Than Three Conductors in a Raceway. Table 
1 gives the allowable current-carrying capacity for not 
more than three conductors in a raceway or cable. If 
the number of conductors in a raceway or cable is from 4 
to 6, the allowable current-carrying capacity of each con¬ 
ductor shall be reduced to 80 per cent of the values in 
Table 1. If the number of conductors in a raceway or 
cable is from 7 to 9, the allowable current-carrying capacity 
of each conductor shall be reduced to 70 per cent of the 
values in Table 1. 

5. Neutral Conductor. A neutral conductor which 
carries only the unbalanced current from other conductors, 
as in the case of normally balanced circuits of three or 
more conductors, shall not be counted in determining 
current-carrying capacities as provided for in the preced¬ 
ing paragraph. 

In a 3-wire circuit consisting of two phase wires and the neutral of 
a 4-wire, 3-phase system, a common conductor carries approximately 
the same current as the other conductors and is not therefore con¬ 
sidered as a neutral conductor. 


ALLOWABLI^CURRENJjCARR^NG ^CAPACITIES 
Single Conductor in Free Air 


Size 

AWG 

MCM 

Rubber 

Tvpe R 
Typo 
RW 

Type RU 
(14-6) 

Rub¬ 

ber 

Type 

RII 

Thermo¬ 
plastic 
Asbestos 
Type TA 

Var-Cam 
Type V 

Asbestos 

Var-Cam 

m 

Thermo¬ 
plastic 
Type T 

W 

14 

20 

20 

30 

12 

25 

25 

40 

10 

40 

40 

55 

8 

55 

65 

70 

6 

80 

95 

100 

4 

105 

125 

135 

3 

120 

145 

155 

2 

140 

170 

180 

1 

165 

195 

210 

0 

195 

230 

245 

00 

225 

265 

285 

000 

260 

310 

330 

0000 

300 

360 

385 

250 

340 

405 

425 

300 

375 

445 

480 

350 

420 

505 

530 

400 

455 

545 

575 

500 

515 

620 

660 

600 

575 

690 

740 

700 

630 

755 

815 

750 

655 

785 

845 

800 

680 

815 

880 

900 

730 

870 

940 

1000 

780 

935 

1000 

1250 

890 

1065 

1130 

1500 

980 

1175 

1260 

1750 

1070 

1280 

1370 

2000 

1155 

1385 

1470 


l C* 1 V V. 

As¬ 
he tos 
Var- 
Cam 

aVa 

aVl 

Impreg¬ 

nated 

As¬ 

bestos 

T ir 

(14-8) 

TyP e 

AIA 

As¬ 

bestos 

Type 

A 

(11-8) 

T aT 

Slow- 

Burn¬ 

ing 

T /b pc 

Weath¬ 
er-proof 
Type 
WP 
Type 
SB W 

40 

40 

45 

30 

50 

50 

55 

40 

65 

70 

75 

55 

85 

90 

100 

70 

120 

125 

135 

100 

160 

170 

180 

130 

180 

195 

210 

150 

210 

225 

240 

1 75 

245 

265 

280 

205 

285 

305 

325 

235 

330 

355 

370 

275 

385 

410 

430 

320 

445 

475 

510 

370 

495 

530. 


410 

555 

590 


460 

610 

655 


510 

665 

710 


555 

765 

815 


630 

855 

910 


710 

940 

1005 


780 

980 

1045 


810 

1020 

1085 


845 


• • . . 


905 

1165 

12 


965 

• • • • 

1450 

• • • • 

• • • • 


1215 

i 7i 5 

• • • • 

• • • • 


{405 


0. Ultimate Insulation Temperature. In no case shall 
conductors be associated together in such a way with 
respect to the kind of circuit, the wiring method employed, 
or the number of conductors, that the limiting tempera¬ 
ture of the conductors will be exceeded. 

7. Use of Conductors With Higher Operating Tem¬ 
peratures. If the room temperature is within 10 degrees C 
of the maximum allowable operating temperature of the 
insulation, it is desirable to use an insulation with a 
higher maximum allowable operating temperature; al¬ 
though insulation can be used in a room temperature 
approaching its maximum allowable operating temperature 
limit if the current is reduced in accordance with the table 
of correction factors for different room temperatures. 

8. Voltage Drop. The allowable current-carrying ca¬ 
pacities in Tables 1 and 2 are based on temperature alone 
and do not take voltage drop into consideration. 

9. Overcurrent Protection. If the standard ratings 

and settings of overcurrent devices do not correspond 
with the ratings and settings allowed for conductors, the 
next higher standard rating and setting may be used, 
but not exceeding 150 per cent of the allowable carrying 
capacity of the conductor. N 

10. Deterioration of Insulation. It should be noted 
that even the best grades of rubber insulation will deteri¬ 
orate in time, so eventually will need to be replaced. 

CORRECTION FACTOR FOR ROOM TEMPERATURES 

OVER 30 C. 86 F. 


1947 N\ E. Code 


C . F . 

40 104 
45 113 
50 122 
55 131 

.82 

.71 

.58 

.41 

.88 

.82 

.75 

.67 

.90 

.85 

.80 

.74 

.94 

.90 

.87 

.83 

.95 

.92 

.89 

.86 

60 140 
70 158 
75 167 
80 176 

• • • 

• • i 

• • • 

.58 

.35 

.67 

.52 

.43 

.30 

.79 

.71 

.66 

.61 

.83 
.76 
.72 
. 69 

90 194 
100 212 

• » * 

• • 4 

4 4 4 

.50 

.61 

120 248 



• • • 

4 • • 

.51 

140 281 

• « • 



' * * 

. . . 


91 

87 

86 

84 


80 

77 

69 

59 


- 
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WIRING - WIRE, CABLE ANDCONBUIT 




DIMENSIONS OF RUBBER-COVERED AND 
THERMOPLASTIC COVERED CONDUCTORS 


O’ . 

Types RF-32. R. RH, RW T 

ypes TF. T. TW. RU** 

oize 

AWG 

MCM 

Approx. 

Diam. 

Inches 

Approx. 

Area 

Sq. Ins. 

Approx. 

Diam. 

Inches 

Approx. 

Area 

Sq. Ins. 

18 

16 

.146 

.158 

.0167 

.0196 

• 

.106 

.118 

.0088 

.0109 

14 

14 

12 

12 

10 

8 

2/64 ins. .171 
3/64 ins. .204* 
2/64 ins. .188 
3/64 ins. .221* 
.242 
.311 

.0230 

.0327* 

.0278 

.0384* 

.0460 

.0760 

.131 

. 148 

. 168 
.228 

.0135 

.0172 

.0224 

.4)408 

6 

4 

3 

2 

1 

.397 

.452 

.481 

.513 

.588 

.1238 
.1605 
.1817 
. 2067 
.2715 

.323 

.372 

.401 

.433 

.508 

.0819 
.1087 
. 1263 
.1473 
.2027 

0 

00 

000 

0000 

1 .629 

.675 
.727 
.785 

.3107 

.3578 

.4151 

.4840 

.549 

.595 

.647 

.705 

.2367 

.2781 

.3288 

.3904 

250 

300 

350 

400 

500 

.868 

.933 

.985 

1 .032 

1.119 

.5917 

.6837 

.7620 

.8365 

.9834 

.788 

.843 

.895 

.942 

1.029 

.4877 

.5581 

.6291 

.6969 

.8316 

600 

700 

750 

800 

900 

1.233 

1.304 

1 .339 

1.372 

1.435 

1.1940 

1.3355 

1.4082 

1.4784 

1 1.6173 

1.143 

1.214 

1.249 

1,282 

1.345 

1.0261 

1.1575 

1.2252 

1.2908 

1.4208 

1000 

1250 

1500 

1750 

2000 

1.494 

1.676 

1.801 

1.916 

2.021 

1.7531 

2.2062 

2.5475 

2.8895 

3.2079 

1.404 

1.577 

1.702 

1.817 

1.922 

1.5482 

1.9532 
2.2748 
2.5930 
2.9013 


, rnnmirtors: alSO tnese auneiiswiis w 

* b^JeTfSr'nTw ior^n computing the site of conduit or tubing 

for wmbiSltions of conductors not shown m Table 4 

*, Type RU conductors recognized in sitesNo. 14 to No. . * • 

to To. 8, solid; No. 6 end larger, stranded. 

(* 1947 N. E. Code, Table 13.) 


Size 

Internal 

Diameter 

Inches 

Area 

Square 

Inches 

Size 

Internal 

Diameter 

Inches 

Area 

Square 

Inches 

Yx 

H 

1 

\Va 

\'A 

2 

2A 

.622 

.824 

1 .049 
1.380 
1.610 
2.067 
2.469 

.30 

.53 

.86 

1 .50 
2.04 
3.36 
4.79 

3 

3 A 

4 

4 A 

5 
° 

3.068 

3.548 

4.026 

4.506 
5.047 
6.065 

7.38 

9.90 

12.72 

15.95 

20.00 

28.89 


( * m 47 N. E. Code. Table 19.) 


Types AVA ^VB, an d AVL __ 


Type AVA 


Size 

AWG 

MCM 


Approx. 

Diam. 

Inches 


14 

12 

10 

8 

6 

4 

2 

1 


.245 

.205 

.285 

.310 


0 

00 

000 

0000 



Approx. 

Area 
Sq. In. 

.017 
.055 
,064 
.075 


.122 
. 155 
.200 
.268 


250 

300 

350 

400 


.885 
.040 
.905 
1 .040 


500 

550 

600 

650 

700 

750 

800 

850 

000 

950 

1.000 


1.125 

1.165 

1.205 

1.240 
1.275 
1.310 
1 .345 

1.375 
1 .405 
1.435 
1 .465 


.307 
.353 
. 406 
.478 

.616 

.602 

.778 

.850 


.995 
1 .065 
1.140 


1.21 

1.28 

1.35 

1.42 


1.40 
1.55 
1.62 
l .60 


Type AVB 


Approx. 

Diam. 

Inches 


.205 

.225 

.245 

.270 


.345 

.305 

.460 

.540 


.580 
.625 
.675 
. 735 


.855 
.010 
.965 
1 .010 


1 .005 
1.135 
1.175 


1.210 
1.245 
1.280 
1.315 


1 .345 
1 .375 
1.405 
1 .435 


Approx. 

Area 
Sq. In. 

.033 
.010 
.047 
.057 


.004 
.123 
. 166 
.229 


,264 

,307 

.358 

.425 


.572 
. 649 
.731 
.800 


.945 
1 .01 
1.09 


1.15 
1 .22 
1.29 
1 .36 


1.43 
1 .49 
1.55 

I 1 .62 


Type AVL 


Approx. 

Diam. 

Inches 


.320 
.340 
. 360 
.300 

.430 

.480 

.570 

.620 


.660 
. 705 
. 755 
.815 


.955 
1.010 
1 .060 
1. 105 


1.190 
1 .265 
1 .305 


Approx. 

Area 
Sq. In. 

.080 

.091 

.102 

.119 


145 

181 

255 

300 

311 

300 

447 

.521 


715 
, 800 
.885 
. 060 


1.118 
1.26 
1 .34 


1 .340 
1 .375 

1.410 

1.440 


1.470 
1.505 
1.535 
l .565 


1.41 
1 .40 
1.57 
1.63 


1.70 
1.78 
1 85 
1 .03 



Note: No. 14 to No. 8, solid. No. 
AVL where all sizes arc stranded. 

(* 1947 N. E. Code. Table 17.) 


CONDUIT SIZES 

CABLES ABOVE 600 VOLTS. ALSO CONTROL CABLES 
Cables of Equal Diameter 


Num¬ 
ber of 
Cables 


Nominal Size of Conduit* 


in 

Con¬ 

duit 

A” 

K' 

1* 

i a* 

\A” 

2* 

2 A” 

3* 

3A' 

4T 

4 A" 

5* 

Maximum Cable Diameter in Inches 

l 

.46 

.61 

.78 

1.03 

1.20 

1 .54 

1.84 

2.29 

2.67 

3.01 

3.37 

3.77 

2 

.25 

.33 

~42 

.55 

.64 

.82 

.98 

1.22 

1.42 

l .61 

1 .80 

2.02 

3 

.23 

.31 

.39 

.52 

.60 

.77 

.92 

1.15 

t .33 

1.50 

1.68 

1.89 

4 

.20 

.26 

.33 

.44 

.51 

.65 

.78 

.97 

1.13 

1.27 

l .42 

1.59 

5 


.22 

.28 

.37 

.43 

.55 

.66 

.82 

.95 

l .08 

1.21 

1 .35 

6 


.20 

.26 

.34 

.40 

.51 

.61 

.76 

.89 

1.00 

1.12 

1.25 

7 


.19 

.24 

.32 

.37 

.47 

.57 

.70 

.82 

.93 

1.04 

1.16 

8 



.22 

.30 

.35 

.44 

.53 

.66 

.76 

.86 

.97 

t .08 

9 



.21 

.28 

.33 

.42 

.50 

.62 

.72 

.81 

.91 

1.02 


EXAMPLE: A \A* conduit will accommodate 3 cables with 
diam. .52* to .60*. 

• Conduit sizes are based on a straight run of 200', 100' with 2-90° 
benda or 50' with 3-90° bends. For installations exceeding these 
limiting conditions use one or two conduit sizes larger. 


A 






V. 

I 


; 


f 


< , 
« 




SPACE REQUIREMENTS FOR CONDUITS—DIAMETERS IN INCHES 



Con¬ 

duit 

Sizes 

A 

9 

H 

9 

1‘ 

9 


IK' 

2 

9 

2K' 

3 

9 

3H* 

D 

W 

D 

W 

D 

W 

D 

w 

D 

W 

D 

W 

D 

w 

D 

w 

D 

W 

A' 

l A 

2*8 

i A 

2 7 8 

\A 

3A 


3A 

\% 

3H 

2A 

4K 

2A 

5 

2 A 

5 A 

3 A 

6 s 4 

A' 

\ A 

2H 

\A 

3K 

1 *8 

3H 

W 

3 A 

YA 

4 

2A 

45i 

2 A 

SA 

3 

6 A 

3 A 
3 A 

6*,i 
6 A 

1* 

\A 

3A 

15* 

3 A 

B4 

3 A 

i«k 

A 

2 A 

4 A 

2 A 

4 A 

2%. 

5K 

3 

6K 

i a' 

\% 

3A 


3)4 


4 

2)* 

A A 

2A 

AA 

2% 

5 A 

2A 

s A 

3 A 

6)4 

3% 

7A 
7 A 
8K 

\A' 


3*4 


4 

2 A 

AA 

2 A 

4)4 

2K 

4 A 

2 IS. 

s A 

3 

6 A 

3A 

6K 
7 A 

3A 

4 

2' 

2A 

4H 

2A 

4H 

2 A 

A A 

2A 

AH 

2% 


3 

0A 

35* 

6)4 

3A 

2A' 

2 Jit 

5 

2% 


2*S* 

5 A 

2 A 

SA 

3 

6K 

3% 

6*4 

3A 

7 H 

3% 

8 

A A 

4)4 


3' 

2 H 

SH 

3 

6h 

3 

6 A 

3 A 

6 J i 


6K 

3 A 

7A 

3A 

8 

AA 

9 

w -4 

9 A 

ioh 

3 A" 

3 A 

6 A 

3Yx 

6?s 

3H 

6/8 

3A 

1 

■ A 

3‘S. 

7 A 

4 

8 A 

A A 

8 *4 

4 H 

95* 

5 
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WIRING - WIRE, CABLE AND CONDUIT 

VOLTAGE DROP TABLE* 


Circuit Footage for 3 Per Cent Drop 


Size 

A.W.G. 

3 

Amp. 

6 

Amp. 

15 

Amp. 

20 

Amp. 

25 

Amp. 

35 

Amp. 

50 

Amp. 

70 

Amp. 

80 

Amp. 

90 

Amp. 

100 

Amp. 

125 

Amp. 

18 

83 












16 

131 

66 











14 

209 

104 

42 










• 12 

330 

166 

66 

50 









10 

528 

264 

105 

79 

63 








8 

840 

420 

168 

126 

100 

72 







6 

1336 

668 

267 

200 

160 

114 

80 






4 

2125 

1062 

424 

318 

255 

182 

127 

91 





3 

2680 

1340 

536 

402 

321 

229 

160 

114 

100 




2 

3379 

1689 

679 

507 

405 

289 

202 

144 

126 

112 



1 

4262 

2131 

852 

639 

511 

365 

255 

182 

159 

142 

127 


0 

5372 

2686 

1074 

806 

644 

460 

322 

230 

201 

179 

161 

128 

00 

6778 

3389 

1355 

1016 

813 

581 

405 

290 

254 

225 

203 

162 

000 

8543 

4272 

1709 

1281 

1025 

732 

512 

366 

320 

284 

256 

205 

o.ooo 


5387 

2155 

1616 

1293 

923 

646 

461 

404 

359 

323 

258 

250,000 



2546 

1911 

1527 

1091 

763 

545 

477 

424 

381 

305 

300.000 



3055 

2291 

1833 

1309 

916 

654 

572 

509 

458 

366 

350.000 




2673 

2138 

1526 

1069 

763 

667 

594 

534 

427 

400.000 




3055 

2444 

1746 

1222 

873 

763 

679 

611 

488 

500.000 





3055 

2182 

1527 

1091 

934 

848 

763 

611 

600.000 






2619 

1833 

1309 

1145 

1018 

916 

733 

700.000 



. 



3055 

2138 

1527 

1336 

1188 

1069 

855 


* Compiled by A. M. Miller. Richmond. Va. 


Size 

A.W.G. 

150 

Amp. 

175 

Amp. 

225 

Amo. 

250 

Amp. 

275 

Amp 

00 

135 





000 

170 

146 




0,000 

215 

184 

143 



250,000 

254 

218 

169 

152 


300.000 

305 

261 

203 

183 

166 

350.000 

356 

305 

237 

213 

194 

400.000 

407 

349 

271 

244 

220 

500,000 

509 

436 

339 

305 

277 

600.000 

611 

523 

407 

366 

333 

700,000 

7K 

611 

475 

427 

389 

750.000 

763 

654 

509 

458 

416 

800,000 

814 

698 

543 

488 

444 

900.000 

916 

785 

611 

550 

500 

1,000,000 

1018 

873 

679 

611 

555 

1,100,000 

1120 

960 

746 

672 

611 

1,200,000 

1222 

1047 

814 

733 

666 

1,300.000 

1324 

1134 

882 

794 

722 

1,400,000 

1425 

1222 

950 

855 

777 

1,500.000 

1527 

1309 

1018 

916 

832 

1,600,000 

1628 

1396 

1064 

976 

888 

1,700,000 

1728 

1484 

1154 

1038 

944 

1,800.000 

1832 

1571 

1222 

1110 

1000 

1,900,000 

1932 

1664 

1290 

1160 

1054 

2.000,000 

2036 

1746 

1358 

1222 

1110 


300 

Amp. 

325 

Amp. 

400 

Amp. 

450 

Amp. 

500 

Amp. 

525 

Amp. 

178 






203 

188 





254 

235 

190 




305 

282 

229 

203 



356 

329 

267 

237 

213 


381' 

352 

286 

254 

229 

218 

407 

376 

305 

271 

244 

232 

458 

423 

343 

305 

275 

261 

509 

470 

381 

339 

305 

291 

560 

517 

420 

373 

336 

320 

611 

564 

458 

407 

366 

349 

662 

611 

496 

441 

397 

378 

712 

657 

534 

475 

427 

407 

763 

705 

572 

509 

458 

436 

814 

752 

611 

532 

488 

465 • 

864 

799 

649 

577 

519 

495 

916 

846 

687 

611 

555 

523 

966 

892 

725 

645 

580 

555 

1018 

940 

763 

679 

611 

582 


Size 

A.W.G. 

550 

Amp. 

600 

Amp. 

650 

Amp. 

690 

Amp. 

730 

Amp. 

770 

Amp. 

810 

Amp. 

850 

Amp. 

890 

Amp. 

930 

Amp. 

970 

Amp. 

1010 

Amp. 

800.000 

222 












900,000 

250 

229 











1.000.000 

277 

254 

235 










1,100,000 

305 

280 

258 

243 









1.200.000 

333 

305 

282 

265 

251 








1,300.000 

361 

331 

305 

287 

272 

258 







1 ,400.000 

388 

356 

328 

309 

292 

277 

?64 






1.500.000 

416 

381 

352 

332 

313 

297 

282 

269 





1.600.000 

444 

407 

376 

354 

334 

339 

301 

287 

274 




1.700.000 

472 

432 

399 

376 

355 

361 

320 

305 

291 

270 



1,800,000 

500 

458 

423 

398 

376 

382 

339 

323 

308 

*>oc 

283 


1.900.000 

527 

483 

446 

420 

397 

403 

158 

341 

325 

I I ■> 


2.000.000 

555 

509 

470 

442 

418 

424 

377 

359 

343 

328 

299 

315 

287 

302 


1050 

Amp. 


291 



Notes: Table calculated for 110 volts, direct current. The footaRes shown are aDDroximat* for u 

powqr factor. For 3-phase the above footage may be increased by approximately 12 per cent. ° s gIe ' phase an <l two-phase at umi 

The following factors may be used for other voltages: 220 volts, multiply by 2 440 volts 
2200 volts, multiply by 20. I " °y «4U volts, multiply by 4; 550 volts, multiply by 


For 1 per cent drop allow one-third the footaRe shown. 
(By Courtesy pf International Association of Inspectors.) 


For 


2 per cent drop allow two-thirds the footage shown. * 
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Aluminum Solid Wire Hard Drawn 

Resistance (61% at 20° C.) 




Am. Gauge 

B. & S 

No. 

Ohms per 

1000 Peet 

Ohms per 

Mile 

0000 

.0804 

.4245 

000 

.101 

.5333 

00 

.128 

.6758 

0 

.161 

.8501 

1 

.203 

1.072 

2 

.256 

1.352 1 

3 

.323 

1.705 

4 

.408 

2.154 

5 

.514 

2.714 

6 

.648 

3.421 

7 

.817 

4.314 

8 

1.03 

5.438 

9 

1.30 

6.864 

10 

1.64 

8.660 

11 

2.07 

10.93 

12 

2.61 

13.78 

13 

3.29 

17.37 

14 

4.14 

'21.86 

15 

5.22 

27 .56 

16 

6.59 

34.80 

17 

8.31 

43.88 

18 

10.5 

55.44 

19 

13.2 

69.70 

20 

16.7 

88.18 

21 

21.0 

110.9 

22 

26.5 

139.9 

23 

33.4 

176.4 

24 

42.1 

222.3 

25 

53.1 

280.4 

26 

67.0 

353.8 

27 

84.4 

445.6 

28 

106.0 

559.7 

29 

134.0 

707.5 

30 

169.0 

892.3 

31 

213.0 

1125. 

32 

269.0 

1420. 

33 

339.0 

1790. 

34 

428.0 

2260. 

35 

540.0 

2851. 


Feet per 
Ohm 


12400. 

9860. 

7820. 

6200. 

4920. 

3900. 

3090. 

2450. 

1950. 

1540. 

1220. 

970. 

770. 

610. 

484. 

384. 

304. 

241. 

191. 

152. 

120 . 

95.5 

75.7 
60.0 

47.6 

37.8 

29.9 
, 23.7 

18.8 

14.9 

11.8 

9.39 

7.45 

5.91 

4.68 

3.72 

2.95 

2.34 

1.85 


Ohms per 
Pound 


.000414 

.000656 

.001043 

.001659 

.002636 

.004195 

.006676 

.010617 

.016821 

.026859 

.042755 
.067806 
.107595 
.171465 
.272450 

.433023 
.689730 
1.09708 
1.74555 
2.76589 

4.41782 

6.99992 

11.1355 

17,7155 

28.1586 

44.7100 

71.2819 

113.400 

180.255 

286.806 

456.211 
723.676 
• 1150.10 
1828.09 
2910.66 

4618.20 

7342.85 

11672.4 

18615.6 



i 
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WIRING - WIRE, CABLE AND CONDUIT 


f 


* 


Am. 
Gauge 
B. &S. 
No. 


0000 

000 

00 

0 

1 

2 

3 

4 

5 
G 

7 

8 
9 

10 

11 

12 

13 

14 

15 
1G 

17 

18 

19 

20 
21 

22 

23 

24 

25 
2G 


460.000 
409.640 
364.800 
324.860 
289.300 

257.630 
229.420 
204.310 
181.940 
162.020 

144.280 
128.490 
114.430 
101.890 
90.742 

80.808 

71.961 
64.084 
57.068 
50.820 

45.257 
40.303 
35.890 

31.961 
28.462 

25.347 

22.571 

20.100 

17.900 

15.940 

14.195 

12.641 

11.257 
10.025 

8.928 

7.950 

7.080 

6.304 

5.614 


Aluminum and Copper Solid Wire 

Dimensions and Weight 



AREA 


Circular 
Mils, (d 2 ) 
1 mil. =■ 
.001 inch 


211600.00 

167805.00 

133079.40 

105534.00 

83694.20 

66373.00 

52634.00 

41742.00 

33102.00 

26250.50 

20816.00 

16509.00 

13094.00 

10381.00 

8234.00 

6529.90 

5178.40 
4106.80 
3256.70 

2582.90 

2048.20 
1624.30 
1288.10 

1021.50 
810.10 

642.70 

509.45 

404.01 

320.40 
254.01 

201.50 
159.79 
126.72 

100.50 
79.71 

63.20 
50.13 
39.74 
31.52 


Square 

Mils. 

(d 2 x.7854) 



166190. 
131790. 
104520. 
82886. 
65733. 

52130. 
41339. 
32784. 
25998. 
20617. 

16349. 

12966. 

10284. 
8153.2 
6467.0 

5128.6 
4067.1 
3146.9 
2557.8 

2028.6 

1608.6 
1275.7 
1011.66 
802.28 

636.25 

504.78 

400.12 

317.31 

251.64 

199.50 

158.26 

125.50 
99.526 
78.933 
62.604 

49.637 
39.372 
31.212 
24.756 


Pounds per 
1000 Feet 
Aluminum 


195. 

154. 

122 . 

97.1 
77.0 

61.1 

48.4 

38.4 

30.4 

24.2 

19.2 

15.2 
12.1 

9.55 

7.57 

6.00 

4.76 

3.78 

2.99 

2.38 

1.88 

1.495 

1.185 

.940 

.745 

.590 

.469 

.372 

.294 

.234 

.185 

.147 

.117 

.0924 

.0733 

. 0582 
.0461 
. 0365 
.0290 


Pounds per 
1000 Feet 
Copper 


641. 

509. 

403. 

320. 

253. 

202 . 

159. 

126. 

100 . 

79. 

63. 

50. 

39. 

32. 

25. 

20 . 

15.7 

12.4 

9.8 

7.9 

6.2 

4.9 

3.9 

3.1 

2.5 

1.9 

1.5 

1.2 
.97 
.77 

.61 

.48 

.39 

.31 

.24 

.19 

.15 

.12 

.095 


Feet per 
Pound 
Aluminum 


5.120 

6.490 

8.200 

10.30 
12.98 

16.35 

20.66 

26.04 

32.90 

41.30 

52.10 
65.70 
82.60 

104.8 

132.2 

160.7 
210.0 
264.5 
334.4 

420.2 

531.9 

668.8 
843.0 

1063. 
1343. 

• 1695. 
2132. 
2688. 
3402. 
4273. 

5405. 

6802. 
8540. 
10808. 
13643. 

17182. 
21692. 
27397. 
34483. 


Feet per 
Pound 
Copper 




1.500 
1.965 
2.480 
3.125 

3.950 

4.950 
6.290 
7.930 

10.00 

12.65 

15.88 

20.00 

25.06 

31.25 

40.00 

50.00 

63.70 

80.64 

102.1 

126.6 

161.3 

208.3 
?56.4 
322.6 
400.0 

526.3 
666.5 
813.0 

1031. 

1298. 

1640. 

2083. 

2564. 

3226. 

4167. 

5263. 

0670. 

8333. 

10520. 
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potromcs 


me 


Route 2?/ p O Dwr. A 
Brewster, N.Y. 10509 
Twx 710-574-2420 


TELEPHONES: SALES (914) 279-8031 

SERVICE (914) 279 8035 
GENERAL (914) 279-8091 




sales order 






our p.o. Mitnl 


Oold .-Star RMordlnf 


PLEASE REFER TO THIS NO. IN ALL CORRESPONDENCE 

DATE 


76-27057 

10/12/76 


J 

4914 Baldwin * 

Taopla city, CA 91700 


h jtnz OKforatioa 

' 110 9ewth BMlil Aww» 

p 1 --—. eft 91101 tut tat Mr. 

t MPa Sold 0tar 




7 


TERMS NET 30 DAYS 


# INVOICE COPIES 


TAXABLE RATE 


ACCOUNT 


SALESMAN 


TAX EXEMPT 


EXEMPT NO 


U4.0S 


SHIP VIA 


H nr * 

FOB BREWSTER. N.Y. 


WE EXPECT TO SHIP THIS ORDER WEEK OF: 


DATE REQUIRED 


FOR FURTHER INFORMATION, CALI 
EXT. 




ITEM QUANTITY 


QUANTITY 


MODEL NUMBER 


— 

-— 


-nisr»*SSkr~-5~~ 

_ oesqB y wQI 1 



1 

2 


1 

4 


7012 



m 


10-32 


Orlliad/taiiped %-ao 


buyer= Will la* C. Wyaock 

SPECIAL NOTES: 


TEL: 


PER 

TELECON: 



TYPED 

BY. 


FOR internal use only 


-CKxtootar to mr MOt apoo racaipt of 


C 'CK'NG l IV; 
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TELEPHONES: SALES '(914) 2/9-8031 

5 ,i\ **H*2/P© D*|.* .,. ' , . SERVICE (914)^79-8035 

k '* Brewtfi'r, N.Y. 1050^' " GENERAL (914f 2^-6091. <f 


hK. Twk 910-574-2420 * 


»* 


Miles order 


t' 

* 


PLEASE REFER TO THIS NO IN ALL CORRESPONDENCE 


DATE 


i */n/n 



s 

H 

I 

P 

T 

O 




. i 

> . 5 

* 




Cft tUDI 


TERMS: NET 30 DAYS 

n INVOICE COPIES 

t 

I AX ABLE RATE 

m 

TAX EXEMPT 

EXEMPT NO. 


"salesman 


1X4*99 


SHIP VIA 

H 

F.O.B. BREWSTER, N.Y. 

DATE REQUIRED 

m ' 


WE EXPECT TO SHIP THIS ORDER WEEK OF: 

#- 

9 

FOR FURTHER INFORMATION, CALL 


EXT. 
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DIRECTIONS for CONSTRUCTION OF 500,000 VOLT KIT 

ALUMINUM CHARGE COLLECTOR: Part No. I 

e aluminum charge collectors are formed to a shape which 
p rmits high potential with little corona discharge around 
? re-entrant hole. They are formed to final shape and re- 
^ ad ditional work other than removing excess bonding 

tT S ^ n waa ov ©rlooked during assembly. Scratches and 

n should be removed with steel wool or fine sandpaper, 
ecasionally it is necessary to enlarge the re-entrant hole 
a lew thousandths of an inch to permit entry of the insulator 
4 <-* °P erat i- on may be accomplished by forcing the insulator 
.—. t0 the hole and gyrating slightly to enlarge it. 

Deep scratches, dents, etc. cause very little reduction in 
° a ® e attainable. Projections, however* are different. A 

inn nnn** 0 ^-f C ^° n l° n S will reduce voltage to about 

+ vo -*-J s * Rounded projections are much less serious. 

,ine bottom half of the collector is most vulnerable to this 

P ar ticularly around the re-entrant hole. No 
ab i? ^ m P rovein ent is noted when the collector is care- 
rinr. 4 ^o- P 4 ^ 1Shed * Du3t and llnt att racted to the collector 

with f d^n°£wi i 0 ?i? ften reduC ® volta 6 e greatly, but wiping 
L_ damp cloth wil1 restore the performance immediately. 

TUBE HOLDER: Part No* 3 

XS-KPuSSTti; 4-i% n inL 1 i n ^‘r^ lece ,* lumlnu ” 

.Mcn i rt? rp bUrrS ° r from tteupper 

aurxace which might cause corona discharge, 

BEARING BLOCK: Part No. 4 

This part holds the lower ball bearing Roii , 

locked in place with set screw whleh 1,1 ^ bearing is 

gages groove in outer edge of bearing. 6&ges screw which en- 

Procedure for Assembly 

Part No. 7 

Obtain one piece of 3/4 w thinir ^ 

wood Cleats to the bottom to raise^he^ase x / 4 * 17 "* Nail two 

a r ee J or> holts, etc. Lay out one pencil line a & !? d a ^--*-°w clear- 
the board (7" from two edges and 17 " loncri down the center of 

perperriicular to the first and 7" from the le 8nother line 

right). The first line will be refers t left hand edge (lo" from 
second as the Y axis. referred to as the X axis. The 

Drill holes as follows: 
for part no *3 

one 5/16" hole 1-1/16" above y „,i / , 

; :: ; ; s »“i 3 - 2 -y s "<* *«, 

Httl r\m ft right ft 


ft 

ft 


ft 

ti 


below u 

»» n 


ft 

Tl 


It 

ft 


right 

tf 

left 


rt 

rt 


t» 

tr 


»t 

ft 


for part no *4 „ 

one 7/16" hole 2-3/8" above X axis, l- 5 / 8 „ 

" » » {, left of Y axis 

The extra space at the rieht i« e right " » » 

There ie .efficient epeee'for* 3 . 1% **or. 

Page l 
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Part No. 8 

tuh« R *t£Ti ^°. d !‘ awin 8 5 which shows the top edge of the plwtlo 
l/p"*de*n oi i U it 3 *' s ® hown and out a pair of notches 5/8" wide 
i£in* d l/ 4 » Attach part No. 3 loosely to part No. 7 

T«n«n /o® 1 ! lon S and washers. Do not tighten bolts yet 

Vj. long bolts In part No. 3 and spread halves enough to 

v . p tube* Twist tube until notches line up parallel with 

ax s. a rod or ruler held against the side of the notch should 
h« P r?r P ara ^l®l to axis when viewed from above* The tube should 
. rmiy grasped by both curved surfaces of the clamp but should 
o extend more than 1 / 8 " below the lower set of curved defying 
^ Tighten 4-1/2” bolts as much as is required for c jpod 

x e c ^® m P need not come together but the gaps 

* a !: OUt the same on sides. Tighten the bolts holding 

5 bo P ar t No. 7 as much as necessary to secure a tij!t 
^ while 4-1/2” bolts are being tightened. Prcpsvly 

„ * f 16 e will stand exactly oerpendicular to the baser ^aper 

dislocations 1113 Under the feet of Dart No. 3 wil1 correct mino..- 
Fart No. 8 Polyethylene Pulley 

witv. b ? arin S in vertical position against a flat surface 

^ keS L end upward * Slide the pulley on the bearing and 

a mallet or wide faced hammer. ’Vhen pulley 

enTar.ed o. n 3 / 16 " of bea ^^ edge, stop. NOTE: Pulley has beL 
enlarged on one side for ease of starting on shaft. 

Part No. 6 Ball Bearing and Shaft Assy. 

in par^No 0 " *"??%£*£• °T p6al 0ff ‘ wlth Pli«™. Insert bearing 

of metal must be removed Hefitin t -» . than .0003 

50°F will do the Zer?ile a P ° r P*rts 

enough to meet the groove in the bearing%,?; ock screw and insert 
apoly force against the bearw Lock Should not 

nut on it until it is tight a^inst the cajti J 7 ^Shtening the 

Part No. 5 Drive Pulley 

Install drive pullev on sh«f+“ 0 • ~ 

Tighten set screw to lock it. Install 5"Tmm^ 8rlnS 33 P° sslb lft 

motor. A 1/4 hp. appliance motor is recomnen^ai*^ ° n drivi ng 

one will usually do. Set motor on bale ^ d alth <>ugh a smaller 

belt length with a tape measure. You will n^A ^ Ur6 rec *uired 
cumference belt. IOU 7111 need an 18” to 22 ” c ir- 

Lower in^ f h A r y Pa K t No * 4 » 5 ' 6 and s 

install lower bearinc a«owv v. 

for this purpose, and 3/8" carraige bolts 118 ™?® 7//l6 " holes drilled 
the exact center of part No, 3. Parts No"* The Pulley should be In 
touching. Later when adjusting the he! and 4 wll l he almost 

the shaft slightly hy .'plyijf — b ' nscs.^ 1 ™ 8 ^ 

Upper Pulley Part No. 13 4 dg ° f part No* 4. 

its notJh S in h pIrt C 2 ^Centr er ? Ulley 3hafts and , 

in collars to lock in place notch and tighte^se^ ln 

Belt Is undersize for reaann.f tal1 be lt, either m rt „ n . Set s crew 3 
some difficulty In installing d * s ? uss «cl ela 0 »-hore lnw ard. 

only if pulley axis are nnn ^ ® elt w111 ride i n C(i l d may Present 
sary by cutting one notch a rallei.Correct any mis«'? ® r ° f ^h® 
shims under one edge^f^ |? rt 2 a little deepej®^ lf neces- 

D y applying 


- 2 - 



















Part No. 14 Collector Support and Upper Comb, 

Fabricate this piece from l/8" dia steel wire or wire coa 
hanger. When complete, it should fit in the 1/8" holes in par 
and extend 5 or 6" above part 2. The apex should be in line wltn 
the tube axis.Install a cross bar and wire tuft which cones w 
1/16 or 1/8" of the belt but does not touch. . , - 

Superior stability of current and voltage may be obtained li 
static charge is removed from part No* 2 near the pu-l®y® * 
pencil dipped in shellac and blacken a 1" square near tne 1/ J 
holes in part 2 on the inside (l/2" each side of hole and 1 iown) ^ 
Under no circumstances .should the blackened area cone ~/ 

of the edge of the notch. Also,do not use so much shellac a 

drips dowh the tube* 

This part is only required where humidity is ^6 h ® r . tba £ 
mal. It can be made from copper wire to which is attached a whi- 
of fine wl re. 


Part No* 16 Lower Comb. 

Bend a piece of steel * so that it clamps firmly to the legs of 
part 3* Install a wire tuft or piece of window screen 1-1/4" wide to 
wire and clip ends to come within 1/16 or l/8" of belt* Tuft should 
come toward belt at a point 1-1/2" above base* , 


Housings 

It may be desireable for the sake of appearance to enclose the 
lower part of the generator* One can make a 14" x 17" outside di¬ 
mension box that is deep enough to cover the motor and has a hole 
for the plastic tube* The top edge of the box should be sanded 
smooth and the corners rounded. Adequate ventilation must be pro* 
vided since the motor heat drives water from the wood wh ich would 
condense in cooler areas and cause short circuits. For best results 
make a 5" diameter hole for part 2 and cut several 2" holes in part 
7. Line the housing and base with aluminum foil or other moisture 
proof material. 


Electrical: 

It Is sometimes necessary to connect parts No.3 and 4 to 

ground, to motor frame or thru a 1 meg resistor to one wire of th. 
power line. 115 01 ine 


ominra winnixriu wiimjx . 1 cu n uu , 

The neoprene belt provided is as nearly resistant 
oi! and flexing as can be obtained in one mltellll, Ses£ he??"*' 
been run hundreds of hours without deterioration « I* haVe 

a tendency for the belt to relax its initial tensJ^ .^ ,h ° WeVer » 
this relaxation coming in the first few davs oven ’ With most of 
will reduce to about I of its original tensiAr,° & , years ' time it 
enough to retain proper tension at 5000 RPM for Tbebelts are tight 
and for lower speeds, considerably longer Pel. leaSt a T®**. 
not in use will counteract this rel l Releasing the belt when 

»» u * 117 1 “ l ** S£“™?.t££T J 6 ® reiit 

h... lasted over 1500 hours In some oasis.* h ™ ra ««> test belts 
The electrical conductivity of thp hoit , 

humidity and at humldities^over 7^^ 13 ^mewhat dependent „ 
high enough to interfere with t-v , 7 v t' he co nductivltv mmr h nt upon 
belt to rSn a while win ZJZ ^ belt ' s Unction Inn L COXne 
the absorbed water flii/antfneraliy generate enourh the 

to 85*. fUm and allow operation a? rl? a « ab Lapointe 

atlve humidities 

** 3 — 





















The charge la applied to 'Ae^acT^caUon 

indicated in the electrical cttoutt drawli n fi e numb er of points - 
of the points is not too critical, nor is the numoer 01 p 

one point being 3/4 as effective as 10. 

Many materials are satisfactory for belts aS , 1 . 0 ^ m t i h t e b ^? rin6 

capacities are not exceeded. Ball bearings will P 

tensions of 150 lbs.at 50C0 BPM. More detailed inforaabion^ay 

be had by consulting any suit-o^le catalog for p 

ball bearings. 

LUBRI The T bail bearing units supplied have lubricant sealed in, 
which is sufficient for several thousand operating hours. y 

require no further attention during their life# 























THEORY OF OPERATION OF VAN DE GRAAF GENERATOR 


CURRENT YIELD: 


area A „ s 2 uar ® centimeters, D centimeters apart and at a 
potential difierence of E volts in air will hold a charge of 


8.85 x lCT 1 ** 


AE , . 

'coulombs 


”°^reS r Sll SS! ihich mo^tlTo ed centimeters P er se ' 


8 #85 x 10"^ 


A E 

“"jp amperes 


to Mr, | Is UMted abort 30 ,000 yoUs per ceilt!lIleter the 
flow becomes 

or 2.66 x 10" 5 a am. v, 8.85 x 10 x 3 x 10^ x A amperes 

centimeters passing P over a p^lty per^elond! lincftf ** square 
on both upward and downward passes, the theoreti nl „ the b ® 1 v carries current 
ampere:; for each square centimeter of belt nlr ^ 1 ® Urrent Neemes 5.3 x 10"? 
about 5f«e r.* r.ha theoretical. * P econd * Actual yields will be 

VOLTAGE 0 , ' 7 ‘ \7V4 t 5 ; ? 

S v ?A” 1 S 8 « e e& ,nt at its *«*•» or e/p 

MVW ££££*“*> “ r » the voi- 

1:50.000 volts! ^Actu'’ -‘r- !J M I> i radiUs) is 30,000 x l^T^oits V ° ltage of a 
to the chaiS ccrXSt.^::-*^ 8 ^ be 80 to 85? S S, 

»th,P objects. .. «. fe-entpant toFlf&Z'g'S ** 


static negative ^ a , ruWbed gainst the neoprenia’ bon* 

will remain for hoars * The ^ 1 ^' weather the charge generatf^ acquires a 
charge induced in its'outer passi ” g 0VFr the pulley ]-' a ^ediately and 
the polyethylene pullev ^ ^ P° sit ive charge™ hi! negative 

is neutralized bv tho negative charge on +u 1 ' ° inner surface 

passes^* “• lonljed aip arS S|‘ * “ a » »f tbT 2 » 
side which is carried t ! ey ** sti11 has the posi^f C ° rab ‘ When the 
Plac. the upp^xfey* th ‘ CoU '«»- » «” «* In. 

«- WU as an ei , ““ 

Z'Stvzrs 2*r&?— « 

execurophorous assembly, cnarge removing fingerin® 
















BELT DESIGN. . - ti 

TAH3HSD 1AAH0 Ed W -— 


U not «• » to IsOTe «» ^ 
2. The belt met be of a „on-conducttn* Werial. 



For a speed c °fon^illbe sufficient. For example, a 
f/^Thick Ss 1/8 square inch cross section and should 
^ on ?he pulS? Considering both sides of the bSt ^ 

iecomes bi lbs. The loads on the pulley bearings should not ^ 

■ ceed manufacturer 1 s recommendations. (See Boston Gear Catalog, E 

' eerine Section, Bronze Bearings. ) 

t„ 9 TU if bns wlsmWnso isq el »0<0t bechtmii el 3 t *, _ 

The belt must be undersize enough to meet the f: irst condition yet m 
exceed the second. Rubber stretches 4 to 1/, for each lb. per 
inch fcnrijKfcA x ^01 x £ x 41 OX x 58.9 qtt8r « 

Mflrm9 „ f. ffad lo Beifl ni b9839iqx9, el A ei9rtw soiaqrrus a <- 0l * aa o 

Where there is doubt as to the electrical properties of a belt mater¬ 
ial, it msy be tested quite simply. Rub a sample against the poly! 
ethylene pulley and test sample with an electroscope. If the material 
holds a charge for 30 seconds or more, it!. 13 very likely suitable. 
Some varieties of rubber, notably those filled with the more expensive 
carbon blacks, are fair electrical conductors and hence useless as 

szertw eozliuz a lx l£ in alb £13 egfidlov e gv 

-TTMThrem qrfd .1±E 10‘5 .31919111-11090 OX m 8Ul^£T el 

Length of service, cost, and availability of material cannot be covered 

adequately here. However, the most important item limiting the life 
of a belt is the ozone and nitrogen oxides produced by corona. Natural 
rubber has po^r resistance to these agents. i ox>o 951 ;.' 

Rubber is best spliced t pettier using a suitable rubber cement tc> P* 
pare a lap joint in wh,.:h one piece is placed overtheott pjper 
The double thickness of rubber resulting can be.thinnea ^ 
to produce a- nearly uniform thickness in the join • it is a long 
svifbronger and will pass over the pulleys more quietly H ** , . 

di.dgondl on6i [(q sv.ivfx20^ bnB 90fi^ 
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fabrication OF HIGH IMPAC TKIGID KORQSB.T. pvn,.^ 

High Impact Rigid Koroseal has high strength 

chemical resistance to a great variety o/cov™? htness and high 

It is superior to any existing material for a SrT! + Ch ^ icals * 

tions and is easier to install and maintain +vj«° f lnstal la- 

corrosion product. Rigid Koroseal if« ScSlfS' in ? 13trial 
electrical insulator. excellent thermal and 

Fabrication of rigid Koroseal is very simple when th. • 

procedures are used: ^ " nen following 

1* “ Use standard hand saws, hack saws scroll 

bfused withoifanv SaWS * wood - w °rking equipment can 

De used without any special precautions. 

isi^r drU1 tnSSSS and ' lsrtrtc "«K1 drills 

3. |0? FORMING - Equipment which can be used include calrod 

heaters, circulating air oven, hot paraffin, 

l,OftOp dlant • !? e ^ lng blanket * At temperatures between 350 and 
*• rigid Koroseal becomes quite soft and can be formed 

,° ? variety of shapes. The shapes are retained after the 
ai-enai has cooled to room temperature. 

~:^TlNG - Rigid Koroseal products can be cemented together 
using B.F. Goodrich Cement Grade A-5iil-B or methyl ethyl ketone. 

-SHININ G AMD CUTTING - Use same machines and methods as with 
ee l* light metals or wood. Excessive speed should be avoided. 

g*™ AMD MILLING - Standard lathes are used. Turning speeds 
cutting tools correspond to those used on light metals. 

"king speeds are about 2,000 to 3*000 feet per minute. 



The B.F. Goodrich 
Industrial Products Company 
Plastic Products 
Marietta, Ohio 
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INFORMATION UNLIMITED 
MILFORD, N.H. 03055 

JACOB’S LADDER TL-/ 


Back Cover 
3/4” plywood 
5' x 18" 


I. INTRODUCTION- Your Jacob’s ladder when __ 

constructed will supply hours of fascination. 

Proper operation will start off as a small spark 
occuring at "A" and climbing up the length of the 
ladder to "B" as a mass of electrical plasma of 
6" - 10’’ in length. As soon as it extinguishes 
at ”B” it repeats itself completely automatically. 
It should be noted that the sizes and parameters shown 
here are for a giant unit at tremendous power where 
extremely lethal voltages and currents are present. 

The same effect on a smaller scale can be appreciated 
by using smaller transformers, etc. The transformer 
shown is a 15,000 V @ .120 .A unit and will develop 
up to a 10’’ column of plasma. A smaller transformer 
of 5,000 V @ .015 A is available through INFO UNLTD 
for $ 15.00 and will develop an impressonable effect. 

The unit shown should be fitted with a plexiglass cover 
over the ladder section. The bottom section should be 
covered with a piece of plywood to avoid accidental 

contact. 

NOTE "A" adjusted for positive ignition start 
"B" adjusted for maximum plasma length. 


CAUTION - MAKE NO ADJUSTMENT UNTIL POWER CORD 
IS REMOVED FROM RECEPTACLE, 


Flatten 

mounting 


top cover-piece (*} / 
of metal with 
hole for 
ventilation 

sides 3/8" 


plywood 
5’ x 1' 

(2 req.) 

Ladder pieces 
formed from 
\ to.3 /8 

copper tube 
and shaped 
as shown. 
Flatten 
bottom feet 
for mounting 


NOTICE - INFO UNLTD OFFERS THIS DATA FOR EDUCATIONAL USE 
ONLY. WE DISCLAIM ANY RESPONSIBILITY FOR MISTAKES, 

OMMISSIONS OR FOR DAMAGE, INJURY OR CRIMINAL PROSECUTION 

RESULTING FROM USE OF THESE PLANS. Jefferson™ 61 " 1 

721-511 

Casters 
(4 required) 




10-32 screws & 
nuts for fast¬ 
ening ladder 
pie ces to block. 

Insulator block 
[teflon, lucite, 
etc. Approx. 

,3" x8" *" to 
;3/8" thick." 

_HV wire 


30KV or more 

I Disconnect 
pbox 20 amp 
115 VAC 


Heavy 

dut^^ounded 



(C) Jeff Behary 2019 






















































— M 

Right electrode assembly pivots at n A n to 
allow for Spark Gap adjust by (23) 3 T, xlO-32 
screw (22) nut,(21) mounting bracket. 




NOTE: all hardware should be brass 

♦Available through Information Unltd 


i 






,n 




li¬ 


ft 


[ 


it 

iO» 






(N 


0 


0 


• r /I 

m informhoiN unlimited 197s 


Electric supply house ^ 

2. Cord Bushincr-Heyman MPG. CO. 

1/2" hole 

3. Chasis 12"xl2"x3" Bud #AC1424 
'4. Copper tubing 1/8" capillary 
approximately 40' 

PVC tubing 3"IDxl/4" wall 
11" long. 

6. Ceramic insulators 2-1/16" 

EP Johnson 135-0503-001 (2) 

7. 18" tinned ccroer braid 
3/8-l/2"wide Aloha #1232 

8. 1/2"x2-3/4"xl/16 * copper 
fabbea per sketch. 

9. 1/2" spherical electrodes (2) 
Yorkville Ind. #1846 , P ami r.t dale, 
N.Y. 

10. Ceramic stand off approximately 
1/2"xl-1/32" E P Johnson 
#135-0501-001 

11. Alligator clip 

12. 1/2"x7"si/16" copper 
grounding piece 

13. Transformer criram’ wire 
bushing 1/4" Eeyman 

14. Capacitor 1000 pfd a 2QKY 
Sprague #715C series 

15. Bracket l"xl"xl/2"xl/16" 
copper—right angle bend 

16. RF choke coil-1000 turns #36 
magnet wire close wound on 1" 
diameter lucite, polystyrene or 
equivalent norm 1000 turns to be 
started 1" from (ground) counting 
end and continued for 5". Cope 

tount in place. Inductance 
= to approximate 4 mh . 
i" • Switch SPDT-nooentary on for 
one ocsition. JBT#ST42H 
*18-Transformer-Jeffersen 5000V 
@ 20ma SATURABLE CORE *635-10C1- 
112 . 

19. Plexiglass or equivalent 
window for observing spark gap 

20. Aluminum front panel. 

24.Insulator l/2*xl/2*x3* suitable 
naterial-fabbed as shown. 
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Antenna not to 
be used 
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SzHCtnmiC. 


fr^l ransrnl m tUrn ° n m radio to desired 
ecruency-Turn switch to "on" and adiust 

gap for maximum output which is indicated 

extinguished* W P ° 3Sible bef °~ ^ 


* Plumb wind-Parallel dummy 
winding for even spacing 
to be removed when actual 
winding is secured. 


1. Carefully wind 36-40 turns of 1/8" 
copper tube on PVC tubing. Start 
winding by securing end of copper in 
lug which is screwed into tubing to 
anchor. 

*Plumb wind with an equivalent thickness 
insulated wire until 36-40 turns or 1" 
is reached from end of form, secure end 
of winding and fasten like start. 

2. Coat winding with several layers of 

dope l Eet dr y and remove spacer winding 
carefully and redope. 

"HV C ran» U ^J y s °l der copper connection at 
HV END of coil and at every 10 turns 
to ground end. 

connection..-copper tube. 


Do not tighten but allow 
swinging movement for 
spark adjust 


To^KAJS V 

CAP"C” 

JVpueroM* 

fre ? 

/ 0 

JLO 

3o 

Lii. ^ 

1 o0 o pt 

1000pt 

1 000 p t 
jOoO pf 

7-f /Ah 

35 Mh 

l'9o hHt. 

A 2.0 HHi 

75okhz 

?5okhz 


C oil Tf)P CHf}fl.T 



DISABLING N OF C THE N BROADCAqT T n ™ IS DEVICE TOTAL 
SEVERAL MILES DFPFNnTM^nv BAND CAN ^SULT UP TO 
used - 
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Wfsr STRUCT . MILFORD,N.M. 03055 

HIGH VOLTAGE-VAN DE GRAAF 
GENERATOR 

It 1 s^ac tual 1 * ETC *) Thl ® is the heart of the device 

is charged at^ oL 0 + e «f ® capacitor (other plate ground) which 
equals the currant current rate until the current leakage 

the amount of voI-^d-p. Where this takes place determines 

of the SKlce i n ^”p^npr+ e + sphere can accumulate. A quality factor 

A rule of th!mb S *2 V X tage * s the radlus of the sphere, 

equal to the radius in +? G ma * dmum voltage of the sphere as 

machined in two sectionc (\ S 7 lm f s y °» 00G * The sphere should be 

perfect hemisphere with » «i? i >!+ h f r 2 S l The top section can be a 
under the bottom hemt^h indented «.ange for sleeving 

the bottom hemisphere S mnst e A ® ® ntrance hole for the belt in 

formed inwards This hni a large radius of smooth curvature 

the diameter of t£e sphere Z} d Jf no “ ore than half the size °* 
of voltage desired =„h Selection of the sphere is a function 

using substitution such as met^T £° S 7‘ ° ne must also consider 

power models. Once size is se?en+°^ iS K+ P °^ S ’ e " c '» for the lower 

local metal spiSJXg^ouses 8 . ^YoS^JeS^e? f° m T” 6 

and hope that he is nnt +r,r> v,,I I oesr bet is to befriend one 

For maximum results keep sphere^mnnth he l pful in y°ur request, 
and dust. P sphere smooth, clean and free of lint 

BELT means supplying a constant current to the _ 

designs we try to approach a linear halt- u , s Phere. in these 

Belts must be of insulating matarfli b lt u Peed of 100 '/second. 

RUBBER OR NEOPRENE, ETC. These desLn« Ci \ 3S NYI0N » DA CRON, RAYON, 
tube fashioned together wiSappropIge SS? 1 USe a rubber’inner 
gonal type splices to obtain ?he necesL^ s^ Cen ®J? t8 “* dd a- 

type, care must be taken to prevent fravfL ai !^ en usin g ciot h 

This can be reduced by coatirig with laeJ™ la ? g the ed ges. 
gonal splice when piecing belts together Always use a dia- 

depending on material. One must however appropiate cement 

inner tube belts have a short life pmppI. 1 "^at rubber 

resilience to ozone but are economical*8 coXV° their poor 
neoprene is an excellent material for bai+* f,L is not a factor, 
FABRICATING YOUR BELT. NOTE-for 1 micro^o-r^ INGE NUITY IN 
50 sq inches of belt surface passing 2/ current it takes 
For the accompaning plans where the belt 7! J p f r second, 

that in one second at a belt speed of l£o ?A Wlde this “eans 

approximateiy 200 micro amps accumu]ate on P ®u Second that 
FUL!! idT ' 9 on the sphere. BE CARE- 



5&4• UPPER AND BOTTOM PULLEYS-8" X 8" wood»r, ,, 

eight, 8" diameter 1 " thick plvwood d?l PU \ leys instructed from 
in lathe with a slight crowning at 7^7 f} ued together. Turn 
drive shaft at true center (Epical drill hole fS 

Coat with lacquer. yp c 1 15 / 16 for model shown). V 
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^ST S71W5T • 03055 


^ i ’ 7 ^^ AND BOTTCM-Plywood pieces, upper pulley housing 1 ,f X9 ff X5” 
(two required) 

SIDE3-?lywood pieces bearing sets Uoper pulley housing 
1 " X 12 " X 5" (two required) 

*^- 3 * ^UBE COLLARS-Plywood 1 11 X 6 ,? X 6". center hole equal to 

bottom 01 * insulating tube, (four required) two top, two 

requiredf TRUSI °^ S for rein ^ orcin S~& lue in place 1” X 1 11 (ten 

strength" ^ X 1 " P^y ^’ 00 ^ -2 pieces glued together for 

?6 ‘ T«n ? I ?.. B 2 T T° M ^ IECES ' Plywo ° d * lower drive pulley housing 
18 " X 6" X 1" (two required) 

11 ' (two require s') ^ W °° d l0W6r dr±Ve pulley h °using 6" X 12 " X 1 " 
[\ hSsing! IECES " PlyV °° d SUpP ° rt 10 " X 6 " X 1 " lower Pulley 



! 9 . MOTOR BELT, NUT, WASHER AND SPRING COMBINATION (4 required) 

10 * requiredr LEY H ° USING M0UNTING B0LTS . NUTS AND WASHERS (six 

1 .& 32 . INSULATOR FLANGE AND COLLAR MOUNTING BOLTS nine ,, m 
WASHERS 4 " long (8 required) auLTS » NUTS AND 

5 . WOOD SCREWS-stainless #10 X 2 " (approximately 16 required) 

1. STAPLES lor securing top comb and sphere support (35) 

’• SPHERE SUPPORT AND COMB BRACE (heaw wim 

formed as necessary-solder ( 5 ) ^ wire or copper tubing 

. FLANGE MOUNTS FOR INSULATOR PIPE ( 2 required) 

. INSULATORS- Steatie 2" XI" comho la 

and drive into wood. ° required) thread in stud 

. HIGH VOLTAGE IGNITION WIRE ttipq P „ n „ 

required) ^ LUGS * SCREWS, ETC., ( 6 feet 

UdEATi DUTY 3 wire line cord (grounded) 
i TRANSF0RMERS-4000-5000V @ 10-20 ma To f.r 

• equilvalent. ma Jef Person # 969 -1001-140 or 
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INFORMATION uMiMital 


WEST STREET • MILFORD,N.H. 030S5 

V 1 

41. PLEXIGLASS or other insulating mounting plate ^"t'rpnsformers) 
(drill and fasten to high voltage insulato. s on tra 

42. HIGH VOLTAGE DIODES VARO ft VG10 10,000V @ 25 ( 2 required) 

43. HIGH VOLTAGE CERAMIC CAPACITORS-1300 pfd @ 15KV Sprague 
712C series. 


It should be noted that the plans are made as flexible as possible 
due to the availabi-li ty of junk parts f etc., that the builder may 
have access to. However, the collector, belt pulley, combs and 
insulator columns must approach the specs and designs indicated if 
maximum efficiency is to be had. 


Also, the output of the system can be increased by providing a 
smooth surface directly below the sphere. This can be a third hemi¬ 
sphere placed over the plywood enclosure such as noted by the dotted 
outline on page 1 . Your machine functions best on a cold dry day. 
Also, to produce higher voltage two machines can be made and the combs 
and power supply polarities so arranged so as to develop opposite 
potentials between the two spheres, that is one positive and one 
negative. 

‘ j adjusting your machine for maximum efficiency one approach is to 
secure a grounded electrode of some distance from the sphere and 
note the rate of discharge and build up. Adjustments are therefore 
made noting the rate of above. Also it allows adjustments to be 
nade without getting hit by a discharge while being close to the 

nachine. 


Iso special care must be taken in pulley alignment, bearing aliqn 
ent and all the related belt parts and functions. Remember the^ 
elt is traveling at nearly 100 feet per second. 



i 
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1,5 MILLION VOLT GENERATOR HV-1 (External Belt Type) 


4-V«-T« C£ 

* u 

Din ft 

DiM 8* 

D1 fML 

/.5* /njujov 

48" 

Ao“ 

1 

9 b" 

• 

/ /*| ,LuOfif 

30 * 

IS* 

bo" 

75©, o oo 

Z?" 

12." 

43* 

$ 00 , oo 0 

IS" 

L* 

3b 4 ' 

O00 

7* 

tl 

3J 

A! " 


u&iun *.[ f~ 

£H«'0' 0l«"£ 


/<?V S--’> S 

e~" « 

&'tO 


i OTHC* 

\Rg7tiMcf 


/JoT£ TH*T Co wQS 
musT BE APjuST%0 
poR fOfiXimam 

C v R A £*> T Tft 9 « 

£KpERinr,evTJ*>6 
iotTU Cor»e>S tS °r 
m usT pofZ nr\^X r 


♦Maximum possible values depending on humidity. Belt speed an^ 

are 1 approximaie^an ^ a guide. Becaus 

of the difference in certain 
parts that can be used, these 
plans are designed for maximum 
flexibility with substitutions 
in mind. 




Because 

Large radius of 
smooth curvature 
formed inwards. 


Plans shown are 
for 750KV model 


/ 


2 .--, 


rnr 


/ 


/ 


NOTE SI should be a 1 HP rated 
switch and should be remotely 
mounted to prevent getting hi 

The above plan. •»» Jo. “ l ^*“”!,£, P S25rd*iKxt.. 
i|“§iu?iSS KIGHE j , PO«KD UHITS . 
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£0° lO S of 

$mooTH cuM*TO*f 
fort^e© ia 



mooth 

surface 
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This assembly 
must be rigid on 
both top and bottom 
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WEST STREET • MILFORD,N.H. 03055 


INTRODUCTION ATOM SMASHER AS-8 


wishing to^xolor^fh 3 dev ^ e intended for the amateur experimenter 
y co ex Piore the world of nuclear physi 


cs. 


supply V hours S of e iJtir el ^- Simple a ? d inex P en sive to build. It can 
valuable tool in this S f^ y d eXperimentS P rovid ing the amateur with a_ 

unstablI 1 berJlli™ a with' 3 C ^i tranSm ^ t ?-, eleinents such as lithium into 
helium, it can sSLd n^ a re f eaae of 17 ^ upon breaking down into 
organisms, alter the Dhvqjnai 09 reactions, induce mutation in living 

other fascinating feats^hat 1 p £ ope f tles of organic compounds and man} 

• 5 teats that otherwise would be impossible without it. 

radiation^hazard exists^ith fnv J he . seriou f minded individual since e 
descretion must biased at 5UCh 93 thiS * CaUti ° n and 

vacuum 1 tube h conIisting S of°a h heIted r fil han ? n ° versized two element 
electrons at one end and a h^gh potf^fj? that produces space 
other, that creates a HV field that collector or plate at the 

high energy state. Also the system 016 elect rons to a 

pheric pressure of .00001 mm of mercurv tn^ ®Y a ? ua h ed to an atmos- 
colliding with atoms of air, etc. Y eliminate electrons from 

The HV generator is the 500 v \7 * 

(Note-included in plans). r ° m Infor mation Unlimited. 

'' * 

The following plans describe the parti ,i c . 

vacuum system. P tide accelerator and the high 


1 . 

2 . 

3. 

4. 

5. 

6 . 


VAN DE GRAF-(see enclosed plan hv i T c 

ea Plan HV-l-i„ formation Unlimi 

ACCELERATOR SPHERE—See enclosed HV-1 pla„s-Ite m 1 . 

ACCELERATOR TUBE—Pyrex al a<?c r r\ 

Corning #234600 or VWR ^SlT-SO^for^oL 3 ^^^^ #32817 ~ 032 
MOUNTING BASE-16" X 3' x 2" h a 

strapped together (use ingenuity)”°° d ° r tW ° piece s of 2" * 8 " 
CATHODE ASSEMBLY TTTRP 

(Drawing A s B) 2-!/^ o£T. *** aS Sh °™ 

“re E fu“r-Me? a SSode aSSe,nbl i: 6 * ‘ * VM iTcopper „ 
pressure tight soider seal" (DrawingTa ‘IJ 10 cent « assSriJH 


® FORMATION UNLIMITED 1976 





















INFORMATION 1, 

WEST STRUT • MlLFORD ( N.H. 03035 


7. 


8 . 


9. 


10 . 

11 . 


COPPER TUBE- 3/8 x 2" for vacuum line, carefully solder as 
shown (Drawing A & B). 

COPPER TUBE-3/8 x 2" for hot wire feed to filament (12) 
carefully solder as shown. 

POSITIONERS FOR HOT WIRE-Two small non-conductive washers 
for positioning of hot wire from shorting to tube. Care- 
fully insert one .at a time and position wire, seal with GE 
Silicon RTV 118. Allow a complete seal of 1st washer then 
proceed, repeating with second washer, carefully filling 
space between the two and completely sealing. Handle and 
shape wire carefully. Do not twist,or seal will be no good. 

HOT WIRE-#18 AWG-assemble and seal as shown 

GROUND WIRE-#18 AWG-carefully solder to copper tube (8) and 
shape as shown. - 


12 


13 


17. 


FILAMENT-1/2" #30 Nichrome wire-note that subminature alligator 
clips can be attached to copper wire to hold filament-use 

ingenuity. 

PLASTIC, WOOD, ETC., ABUTMENTS-Two or three required-l" x 
1/4" D-glue in place along inside wall of cathode assembly 
tubes. This allows vertically positioning and support o 
accelerator tube (3). 

TRANSFORMER FILAMENT-12 volts @ 3Amps. Radio Shack #273-1511. 


VARIAC SMALL- 1 amps Superior #10B or equivalent. 


MINATURE ALLIGATOR CLIPS-Solder and clamp to 10 & 11 and clip 
in filament wire (12). 


?aM RESTRICTION RINGS- #22 to #26 bare copper wire-3 to 4 
™e“u™s with end twisted just tight enoung to hold in 
JKion on outside of accelerator tube. Space rings about 
„ aDart These rings establish electrical equilibrium 
.twSen them and the surrounding air. This method keeps the 
n_Tj-m on axis. 


FILAMENT WIRES POSITION DISC-Cardboard, plastic, etc., disc 
with holes as shown^position wire for mechanical staoi 


MOUNTING BOLTS-1/4 x 2" hex head lag bolts. 

SEALER-GE Silicon Rubber, RTV 118 or 108 or equivalent. 
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WEST STREET * MILFORD,N.M. 03055 

COLLECTOR ANODE ASSEMBLY 

TARGET DISC- 1-1/2" disc of 12 gungo copper or brass ox 
secured by one axial lead of capacitor (22) as shown. 

CAPACITOR- 1 mfd 0 200 wv-good quality cap-Sprague #416P-10592 

NEON INDICATOR- 1/25 watt neon lamp, lead type bridged across 
cap (22) as shown. 

SUPPORT COLLAR-Build up of tape until necessary radius is 
obtained to snugly fit accelerator sphere (2) or form iom 
plastic, etc. 

WAX MIXTURE-Make by mixing equal parts of resin and beeswax. 
Apply smoking hot on all sealed joints with an eyedropper . 

Heat surfaces to be sealed for best results. 

WINDOW SUPPORT PIECE- 1/4 circular aluminum of a slightly less 
diameter than that of accelerator tube so as to allow a shoulder 
for sealing with wax mixture. Pierce 37 holes as shown in 
drawing "C". 

WINDOW- .001" circular aluminum foil 2" diameter fastened 
to window support (18) by wax mixture. 

TERMINAL SPHERE SUPPORT-Form as shown from #12 copper or brass 
wire-tape to accelerator tube as shown. 

TO OPERATE 

1. Pump down as outlined in VA2 instructions. 

2. Turn on filament and verify proper operation by turning up variac 
(15) to a point where filament starts to glow. Return variac to 
zero. 

3. Turn on HV generator (HV1) and verify its proper operation. 

4. Once all the above is properly functioning we can proceed to 
verify the operating of the actual accelerator. 

5. With HV generator and vacuum system operating, slowly advance 
filament variac (15) until indicator lamp (23) starts to flash 
When this happens we are obviously accelerating electrons to a 
sufficient velocity to penetrate the aluminum foil window (27) 
and build a charge up on the plate (21) that charges capacitor 
(22) to a voltage high enough to fire the lamp. 

One will soon learn the optimum setting of the filament for 
maximum effect. Too many electrons will load the high voltage 
down to a point where the electron velocity will be too low md 
consequently too few electrons will have less effect due to de¬ 
creased beam current. No doubt one can see the happy medium of 
adjustment in this setting remembering that the flash rate of the 
indicator lamp (23) is a direct indication of beam intensity. 


27. 


28. 
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ATOM SMASHER AS-8 

Showing Vacuum system 
and overall layout 
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ATOM SMASHER AS-8 





ACCELERATOR 


NOTE B-All solder and 
seals are to be 
pressure tight or 
device will not pump 
down to necessary 
vacuum. 

NOTE C-Seal all inside 
seams with a 50-50 
mixture of beeswax and 
resin applied smoking^ „ 
hot with an eyedropper.I 



,S 


4 - 





m: i 


-k=.,,L 
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/ 







NOTE A-Carefully coat 
accelerator tube (3) on 
outside where it sleeves 
into cathode assembly 
tube (5) with Silicon 
Rubber sealant-insert 
and let set. Carefully 
apply to outer seam and 
let settle into crevices 
^ when assembly is in 
an upright position. 


To accelerate Hydrogen Nuclei 
introduce a small amount of 
Hydrogen gas into system and 
^ reverse polarity of HV1 so 
accelerated sphere is negative. 
Keep filament off. 


JO 


i 





* A 




CATHODE END 
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TOP VIEW OF ACCELERATOR 
BASE ASSEMBLY 
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ACCELERATOR 
ANODE, COLLECTOR END 
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VA-2 VACUUM SYSTEM INTRODUCTION 

* 7 l m° bUU ? * hi 9 h system 

*»• system coneiste of t °"" 

o«. •rn h r p - ssSorxfcrr^s, lst - the -™***<, 

ln reverse and in tan^ tWO rotar y refriqerator ™ 60 ^ 10 * 1 s Y stem 
system of valves and t- 6 "*' produce a vacuum of l f° mp f e ? sor s connected 
be attained-in fh d rese rvoi rs furtherTJ 1 ' 0mm lni tially. a 

mercury diffusion' p^F? Step ° f pump down °The J a ^ UUm of -1m to 
for vaporizing. A Fid ?F 18 F ng of a watF cSSJ”? S ! Ction ^ a 

r P “" P d °“ att "= hed ae w at 

iteSPLl r ?™-‘» ■» Pumped a_ ' 0 " S " Mher - *<=■=• 




1 ' VERIFY SYSTEM-to hm ase r, atom smasher, e to 

material stress oF be pu mped down i- , etc ‘ 

of Pumping down a „J| *» implode.’ R *™“” 4i 9ht a„a of , . 

J: SZ .%.^ Pumpl. 0 - 1 ‘ «cU „ 4 r . 16 “«*«• 

5. Close iVf b ? pum P down to i m 

6. Open 2 and allots vs F r ° U9h pum P ^..~ lndica ted on » x .. m 

7. l SS d ol? ;o„", h " an0 “ l s“ u1y' Ur Sr P“P down to 5 

£u 2 t 4 !T" to “««?yTh?:K and »n~ P fS"“sly i h - u 5 r) - •!"» ae 

tfSK.- IK? to net for 

™ FnT* 1 * ^ 

°f" no ” •» turned off til''!’'"'" PMp^nd*’ 5 ’ m ">°"«te“» P !! n ' pea a »wn to 

reservoir shou?d r K g ° es ab °ve iL** 1611 **e pressu^ 0 ^ p refsurf P F P " B " 
f- Turn on water^f PUmped <3owT a ^ Cat ^ on Fn ° f the ^ugJ^ eeds 

• A PPly power to f d°f.. COO ffn^acLf^ S*** "X" “Sa? 9 PUn *> 






Con tinuou s 
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WfST STREET* MILFORO,N.H. 03055 

PARTS LIST FOR HIGH VACUUM SYSTEM 

or small^air^conditioners-availabi r °th°^ d ™ fri V erators ' freezers 

usually at a fair orice clean Y thr ™9 1 ' appliance repair houses 

of paraffin oil and lS'ru^ fS ?n PT"* ° ld °f 1 * Fil1 with Pint 
traces of the old oil if o'M o i Drain and observe no 

Paraffin oil with vacuum oi? ZPresent, repeat. Replace 
catalog # 54923-124 n Available through VWR Scientific, 

Secure both pumps to a hlaiy'woodln^e”, i?* 963 f ° r Vacuum ^uipment. 
means. THE BETTER OF thf two ba e Vla c °nventional mounting 

DIFFUSION PUMP. iHE Th0 MOVE ROTARY PUMPS, USE CLOSEST TO ? 

2. MOUNTING BOARD-ApproDiate +k • u , , 

install the two pumps convenif J hlck plank of necessary size to 
and what is available ^ and secur ely. Use ingenuity 

3. MOUNTING HARDWARE-Bnl t • 

ware-use ingenuity. ' Spring conventional pump mounting hard- 

4. VALVES- (4) for 3/8 on 

supply houses. 7 c °PPer tubing available through plumbing 

5. "T" FITTINGS (3) for 3/8 on 

ing supply houses. Y °° copper tufa ing acailable through plumb- 

6. INTERCONNECTING TUBING-3/R soft a 

between cooling tube rii ff, • oft draw n copper tubing-form ac ct, 

7. FLEXIBLE RulfiERY ouplING^S/ 8"^" reserv °irs, etc OWn 

connect copper tubing, etc - „ii* 6 or len 3th necessary to inter 

S " lin 5 9"a'e?' 9ener °“ s sleeve ove/clppi" ^ 

8* VACUUM EXHAUST na 

10. RUBBER STOPPPRq fi • J g leased as m 

#56382-127. Note-riworkYf 2 h ° le for Item (6)-VWR Sci • *. 
with vacuum grease. cessary to take top 26-20 si 2 ® ntl f lc 

10A-RUBBER STOPPER n r-or. - at ~ Size. Seal 

#56382-127. Note-reworkstonf 3 J° le for Item (7J-VWR So' «. ■ 
seal with vacuum grease St ° ppers to take necessary £Y m f ° Xentif ^ 

11. MANOMETER- ( 3 , g fo^ e each tn. 7 tubing- 


•LO VeOLCL 

nrSSjwiO. PUMP-Mercurv o '" at 

VWR Scientific #55092-008 y or r i? 1 Y tyPe Water cooled with h 
use ingenuity and make vn,, r access to ola^ K1 * lth heater- 
» 12. KJODEN OR 

W protect against accidents i- AI ^ ER ~ for vacuum exh^n a. 

14. COOLING JACKET-For cold““Plosion. haust reservoi: 

“ other 

laetet „ith ineul.tion c f cooUng 


•rs to 


__L 


r- 
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WEST STREET * MlLFORD,N.H. 03055 

ic tmqiit ATION-Standard fibre glass or equivalent. 

17* COOLING TUBE-Form as shown from 1/2" soft drawn copper tubing 
l' m <nq ide of coolant container. 

ffl toolant-50% water, 50% methanol and crushed dry ice. After 
Adding ^ ice, place insulated disc of cardboard over top to keep 

l^COOLING TUBE SUPPORT MEMBER-2" x 4" wooden upright for supports 

20 Ol "U" TUBE SUPPORT INTERCONNECTING TUBE-Form from 3/8" copper to 
cnnnnrt "U" tube along with clamps (22). 

21 PP REDUCTI 0 N COUPLINGS-1/2" to 3/8" from "U" tube to interconnect! 

77 bl TUBING CLAMPS-To secure tubing to support assemblies. 

23.* SWITCHES (3 required) SPDT Heavy Duty 10 amps-Radio Shack #275-153!, 
24 INDICATOR LAMPS-any 115V pilot lamps 

25* POWER CORD-Heavy duty 3 cond #16 AWG appliance cord 

26. CONTOL PANEL-For switches and light and ^interconnecting electric*. 

components, aluminum piece. 1/8" x 6" x 10". 
on MPPCURY FOR DIFFUSION PUMP—40 ml required 

Hi Sm G^ASE-Standar? sealing grease for Hr-Va=uum system or 
Silicon RTV by GE #118 & 108. #54923-124 

1 : SiSSiraraia”*' 

33. wiRING-between control p _ VWR 

Sclent^! c^-Port able'# 31704-008?^ Sj JSwoSS end Gilaont- 

VWR #31705-102. 


* 
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1.5 mui« VO-T generator Sv.i Belt Wpe) 
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s'- J-auxus or 

smooth curvature 
formed inwards. 


-ff- 


Plans shown are 
or 750KV model 


Lfl&GE R4Dnj£ 0 p 

SmooTi cu*\J*TU*f 
po M e o !AJu4itQJ 




1.1: 


I 








r*-t* 


HV 

power 

Supply _ 

schema tii 

/?, 
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jfgOOQ V 


note si should be a 7 wn 
switch and should be rfmof®^* 3 

mounted to prevent U^ tely 
mu by sDarV t'-^event getting hit 

The above plans show how tA 

electrical device Al^n StrUCt a P° te ntially 
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INFORMATION imbm m 

W,ST ST “‘" • «'»° 0O .N.H. 03055 


1. 


HIGH VOLTAGE-VAN DE GRAAF 

generator 


St. 


FUL 


'jr.iMtKATOR 

COLLECTOR (SPHERE SPHEROID ETO 1 

is charged a at 7 ® Plate of ® capacittWothe?^! h + art ° f ^ devlce - 
ea nai c fv ab 8 cons tant current rata P^- a ^ e ground) which 

th^amount '¥ rre ?l J J he °“ rrent leakage 

of the de«M y° ltage the s Phere can accggSf pl ? oe determines 
A rule of thnmh . re spect to voltage is tha A quality factor 

equal to tS^adius*? T^ 6 the ^i^voSe^?^? 6 Sphere ‘ 

. machined in two r pr J n ln chs times 70,000 Thf °w tbe s P bere as 
perfect hemisphere !}+!J S (hemispheresj. The^tnn ^^f should he 
under the bgfom hemigi 8 sll dht indented fla^S JS ff* °f" be a 
the bottom hemlspS n,e “trance h“f fS thi^J®, 

formed inwards P ?£ff ? u 5* have a large radius „J° r th ? belt ln 
the diameter of th^s J° 8 shoul d be no more th»5 CUrv ature 

of voltage desirpa s P here * Selection of +L u half the size of 
using substitution such° bVlOUSly cost, One^must^ e i" e ~^ S a ■^ unc 'tion 
power models. Once s??p 8 f metal b °wls, p ?? s f? als ° c °nsider 

“d hope „*?“?«• Your heat bet L 9 ??*? £™” some r 

For maximum results vf? to ° b usy to be helnfui * be friend one 
and dust. 6SUlta heep sphere smooth,«fce.|. 

dS^nfSI ITS 1 " 6 3 const ant current to «, 

RraBlpfNljp^f^tS/maieSg^lh s P“dJ£?5oVse?oMf Se 

type, care must be taken to n?® nece8 sary size w? ts ' 8113 dla ~ 

This can be reduced hv aa ta prevent fravino- =-f 6 * ^ben using rir,+u 
gonai spiioe when pief^Jf?? Wlth lacque? the edges? th 

depending on material £ belts together ana Alwa ys use a d -fa 
inner tube belts Lf’ 0ne mu st howevan d 311 a PPropiata ? a " 

resilience S ofone bu? S° rt lif * ^ Sb*?""* 

neoprene is an evaa-ii Ut j. are e conomical ?5 Cy due to thain r 
FABRICATING YOUR ret 7 > ent t mater ial formal P COst ia notaf^f 
50 sq inches of b ?i J T * ^OTE-for 1 mic™ tS * USE INGENU^?x bor ’ 

For the accompaniS ? urfa ce passing * of current if 1 ? P* 

apgoiLa°?:ir 2 C 0 °S d a? helf * “s^WdVtM SeC °" d 

, * 2 °° -cro amps p£s^ d "| S |_ . 

UPPER AND BOTTOM ^ re • BE CARE- 


une sphere ^ u 

5&4.UPPER AND BOTTOM fi E CARE- 

f^’ 8 " Ui^eter^^u: 8 ; X 8" wooden nun 

in lathe with a slight n Ck P^-ywood disc? Ul ^ eys COn strucfpa ^ 
drive shaft at tmT gnt cr °wning =+ „^f 08 glued too-a+v cted from 

» »ith laguaS' 6 ° ent “ f^“T? 5 n ;“Jv8V|| 1 t 1 h “; ie Pu™ m 
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,b J 7 * C0LLECT0R » APPLIER, NEUTRALIZER COMBS-Form from strips 
r eommoii window screen equal in length to width of belt (8") 

*™T} d T? ta co P? er strips. Usual widths of screen are 

a?nno- X ^ d J usb combs for even homogeneous gap 

along width of belt. Just- to point of touching ufually if 

t for optimum results. The collector comb ( 5 ) which trans- 

erll £T?! fr ° m ?? t0p ° f the belt to the sphere is sold- S 

collector f?R er eT? OX ’/>S?f Vy wlre formed as shown to support 

The anniflr ? tapleS {ty are used to P os ition comb assembly. 

lnLKtor?w? mb it f 0rmed to inslde of belt and “o^ts under 
tSSS+ i?”' 2t is con nected to ground return of power suddIv 

i5 oonnSSaT T b as6embl y (7) mounts on standoff S P ( 37 ) and ? 7 * 
An rnmv, 6 0 berm inals of power supply and charged barf 9 ) 

as to S%?r,K? nS J dered t0 adjustable and must bfbSlt Jo - 
mLj i ble ln ad 3 ust “®nt relative to belt. Also trij! 

8 ' pipXf™ C0IUMN - 4 -5" diameter X 48” long poly vinyl chloride 

S' f ^axible copper 

terminal of power supply. l or <37). Connect to +HV 

.0. UPPER BEARINGS-15/16” Dodge 4 bolt SC flange type (two required) 

11 • B0LTS ’ ” TS AMD WASHERS F0R BEABINGS - 7/16X2” (twelve sets required) 
,2. gW, UPPER-1 5/16-X12” pressed into upper pulley and pinned, 


as 


13. 

14. 


LOWER BEARINGS—15/16 Dodge 2 bolt SC flange type (2'required, 
S&'ZZgSS'*'**’ th ~ ad * d 7- nut(note-shaft must 


5. 15/16" Hex Nut 


6 . 

17. 

18. 


15/16” Flat washers add to reduce shaft end play 
15/16" collar for position of drive shaft 
"V" belt pulley 4" on motor, 5« Q n del 

shaft * drive lower pulley drive 


Np). MOTOR-i HP 3450 RPM Sears #9G1218 r n 

■ ffyu 1218 C or equilvalent. 

20 . "V" belt of appropiate _ - 
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HVl 


1. TOP AND BOTTOM-Plywood pieces, upper pulley housing 1"X9"X5" 
(two required) 

2. SIDES-Plywood pieces bearing sets Upper pulley housing 
1" X 12" X 5" (two required) 

% 

3. TUBE COLLARS-Plywood 1" X 6 " X 6 ". center hole equal to 
diameter of ( 8 ) insulating tube, (four required) two top, two 
bottom. 

4. CORNER EXTRUSIONS for reinforcing-glue in place ’P X 1" (ten 
required) 

:5. BASE- 22" X 30" X 1" plywood-2 pieces glued together for 
strength 

! 6 . TOP AND BOTTOM PIECES-Plywood f lower drive pulley housing 
18” X 6 ” X 1” (two required) 

% 

i7. SIDE PIECES-Plywood lower drive pulley housing 6 " X 12" XI" 
(two required) 

' 8 . MIDDLE PIECES-Plywood support 10" X 6 " X 1" lower pulley 

v housing. 

>9. MOTOR BELT, NUT, WASHER AND SPRING COMBINATION (4 required) 

50. BOTTOM PULLET HOUSING MOUNTING BOLTS, NUTS AND WASHERS (six 
required) 

31.& 32. INSULATOR FLANGE AND COLLAR MOUNTING BOLTS. NUTS AND 
WASHERS 4" long (8 required) 

33« WOOD SCREWS-stainless #10 X 2" (approximately 36 required) 

34. STAPLES for securing top comb and sphere support (35) 

35 . SPHERE SUPPORT AND COMB BRACE (heavy wire or copper tubing 

formed as necessary-solder ( 5 ) lUDin S 

36 . FLANGE MOUNTS FOR INSULATOR PIPE (2 required) 

37* INSULATORS-* Steatie 2” X itt orxrnKo fc • 

and drive into wood. required) thread in stud 

% * 

58 ' SSJSf® IGNITI ° N W1RE - »». SCREVS, ETC., ( 6 feet 

39 . HEAVY DUTY 3 wire line cord (grounded) 

4 °* ^l S vaSf- 400 °- 5000V @ 10 - 2 ° ma Jefferson #969-1001-140 or 
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WIST STRBKT • MILFORD,N.H. 03055 


V'. PLEXIGLASS or other insulating mounting plate 3" X 4" X 1/8” 
(drill and fasten to high voltage insulators on transformers; 

12. HIGH VOLTAGE DIODES VARO # VG10 10,000V & 25 ma (2 required) 

3. HIGH VOLTAGE CERAMIC CAPACITORS-1300 pfd @ 15KV Sprague 
712C series. 


• 

It should be noted that the plans are made as flexible as possible 
due to the availability of junk parts, etc., that the builder may 

?n^i a ^ CeSS £°* However , the collector, belt pulley, combs and 
_ . ator columns must approach the specs and designs indicated if 

maximum efficiency is to be had 

• • . • 

siooth^Srfa^rX- ° f i?® u y ? tem canbe inc reased by providing a 
sphere Saced ovefS? ? elow / he s P here * This can be a third hemi- 
outline on pf ge 1 You? machin^t 103 ^ 6 SU £ h 33 noted by the dot ted 
Also, to prSdSL higJS tS n ^" S fc °w 3 C ° ld dry day * 

and power supply polarities so arr^n lnes can 1 - >e made and the combs 

potentials betwee? the two spheres aS t0 de Y elo P opposite 

negative. spheres, that is one positive and one 

n adjusting your machine for maximum efficienev mia 
ecure a grounded electrode of S n mP 2 y e a PProach is to 

note the rate of discharge and bSud E £ * *2“ the Sphere a ” d 
made noting the rate of above. Also it* .^ d3ustmants are therefore 
made .without getting hit by ~ allows adjustments to 

machine. 



a aischarga 


in 


Also special care must be taken 

ment and all the related belt n = t ' UXAe y alignment, bearing . 
be lt is traveling at net^U^^^r ■ ~e? & 


pulley alignment, bearing • 

and functions ' ear . ln 9 align- 










I 


8^ - 


A 2 - 77 - 


- 





^d'C^L' jfcu 




j ^ - ?C€w^ * ^ 

/ ^ e ^ ,:Un T^ ot ^^ a- ^%> 





&V-0-7- 






A fe 



sCc^£- 


w 




C^U^>z^ 







^ ^AA>C(. £> £4 < 


. 

1' 


'✓ t "^' **'- ''Y V-v-_ 

Toxt aL t lit -J J e <r- m -^ x ^ ^ 


6 w x 


<3^ 

^£4 


^' u ^-- ^ - >L- / £%a. 



*7 


6 ' 


fi*u:Z; <U'itv£ 



cf 5 / '-' j 

'Vac.^, . .iC^S^A, « 

^t/vvLe.^ A u y- /-A _, , X- ' 

9zi. ^ i? ^ a **- J-iL^’x- i-iZgs, / 

w„ .r:., i:.^- ^ ^ 

/r «.w,A ^ <(; . 7 

iJ -*• a-..*-^,,., 4 - , • ' 

°< Aa x.^ >v<t^._ 


.4 



X4^f- 


/ r< 


-A_£ 










(C) Jeff Behary 2019 


272 










































im 






Rl 


o 


hlv *u.<X 

A.£ 

°^i l'-<_s Cl V 


^Jfec', ^ o g y 


KjhLOL; 


m 




^ s&O a v>(_ tu- CCCtvy^iJ^A^ / -<lA^V_ 

' n ' <r< -' Gi. vi.t 4c«'t; ■ 11 <• ^c> a_^ ^ 

U.^tU^ct yijUL^tJU^S. 


^■l. CisLC 


^ , 

'1 ^ s u ~ ^ 

^ ^ <. c<- <L s 3 a 2 e^ 

a 


yn*JL>£$A^ 


'(L-£c. -O^y ^ 

'! (r S C „ Cl<.\. >\*i_j «£, -t-i- -X£, J? rvc<. -vy^t^c-O sCuts<_£s 

►•k—' ^11 f^UJicA■&*4 jzL 
-JlLc*.JL cWi .a^Uv^-L *-*- «-*. <f " Au, u _ 

Xuf <*_ 7^ r .- M ... y ^ 

ij ***fr 'S'OC'O z,-Z(u\ at ■ c>3c> *L 

O s -(^aimjiXCucV y<at/ L „ ,.«L^ 





C. ('—>rl -^A v.- vv CL-CZ-i }-h 



^ a -£~c\. ct \ - 1_ a~,i_&L 


ft 


C’a^v^. ,^y w . u.^jcfi /^ *MjO^ cyf .oa, 

^ /O A r/ TV /*^ /? . . ^ ^ t> y s> 



4«^LaAx-c^£ ^7 V ^-Ci^atyCf 

Ift-CCii, t lie ^ f <r~nn_£^L x ^£< tc-crv^ c 3 
cOx. CHU-y C~Y\JPi 



Cl ~ ‘ ^ — G '' ft 

„ a^ct -U’vtyC 

-Xcc^,^ ^ 



C*-y-L x~s , 

^vte 

. -cut£^{ JD 

<h y~ 



J\Xx^El^{2 


y, '■ • -* ■•" ^ 

— ^ a^a^f ^ 








(C) Jeff Behary 2019 


273 






















































y —- j 


7Lcc-\*J_, IX-’xCLG VC c'C' tJjt. r~/ &jls 

‘t'l tc(^ yj.i v)'^/^ ^2^ )i~t c <±-£<%_s /*£A-£&^s / 

'h-it-rtXr<i.<L- ALcx^n.' yf^C^A.*L£ c£Ls & yvcC -Y ^Ou£/U^VK^y 

^ £&-' L(s-caJL X&ci^u>a.o ^L^tiJUU^ 

.'I'I'LLt <^£L' * __ 

'^^W. •' v ^"V^ <X.^tX.~C J\£ C'Ctsf-'CJLs 

/)£ tW 7 ^-'U K1 L^r? r v<.j 


CL^xJL, 


K-- 



X C-^v\_s 


S" /o 


n '' 


SLta_K& OlUL 


yL*A# X-~ C <^C c\,£t^u . 


ft-uJf.V # ^ £~<. c 

'(f'-*-* C\- & "/Hh^i. irwx„ CC'\^i /vL/' CX^v^* CL^&T^A-^L~j£ 

f'tsJUz, ci^CC^<- 

.c£ 

-^Xc^ v -r«_ '--c«.^cr / 

<r. 


op £*jZ, 






- 'CA^ vi t (a _^ 


O 


v'5 is. tx^L Jti CL t^L 

(-.C^u;, (v**. ^^ctca^ 


\ 


'hjc<r*~ y^Kvt/v 


1/ 


/ Ac vM- 





<"^f-u.-^Ctv^ c 
^/A*^ . ^ / j. 7 



(C) Jeff Behary 2019 




















































■XJLs 


l£ 


yx. 


o CCo 'H<yt AttttC. d c-ttu 
* «cci oci Ut. (i« 

a m. tJuye/U xc, i,;™. 

t^. £tJ^e. t_^ 

-- — - 

C> rt>>L t'V*.tt.h.e\.ticL •<-*--> tJjUJu^ cx-y^cO ~£<^, 

Uc^a .AxXu -ft-u'C .O,^^ lx, yt-n«-*u£ ^V(U^<.6 

,'&> Xc s'LrxC^ u 

r -Ve-ix uL, e-Y e<<Ax., tic. &i«,c£, .<.uxc£&^. 

L -<&X.>xjiXcL x,s XX c'-tx- Z^o.xi.<i-h.«^-- a ru.:£_ 

-yfixLxLi^t(<_ CitLff,( l.yk'J* '*-fUeC ■'U£/yx XxxeM, : 


73 



Ct'i^xic — ^7 H TY- 


r:^ *. 

"*"*£ srs? 



(C) Jeff Behary 2019 































HoffiG RjoKiti 

503- 397.' 033- 5 

Robert Clark Ellis, dentist 

FLANDERS MEDICAL CENTER 
2330 N. W. FLANOERS STREET 
PORTLAND. OREGON 97210 
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June 14# 1977 

D^r Or. CUli. T . sl0 coil Design. However, 

1 would be very happy to offer you some augg 9D o C ifications you mentioned 

I ,l„l 111. » ' —'*• lB l ° 

depicting y^uc tatat***. Buat oaed Popul.r Electronics 

It appears that after reading your » content aa a compromise 

— >a, •« .««.»• « ■«, T.C.- T»« .«.=!. - „ CM . 0 „ „ rt , 

or ooo.loor.Uoo. ror ». r«osr.’ •**’’*<• tr.oofor.or. ot.tlooory op.rk 

that would ba camperitlvoly easy to enquire. He . . a8 a 

gap. end low quality glass plate capacitor or ao you have tap oyed, 

a 

bioelectric medium. . thB 

As in any case, the overall quality of a working system i« only 

weakest "link." In your case, the transformer, capacitor, the inactive reac 

Tesla primary, and tha inductive capacitance of the Taala secondary Ub a on e w 

these two commonly r.ferred to as -Q-) are reaponaible for a disappointingly inefficient 

^ By way of illustration, let me state that it is possible to achieve in excess of .5 

nreoavolt *ith the same power input as you used (approx. 450 watts) simply by ineprporating 
several simple changes aa follows! 

1. use mica transmitting capacitors - .01 MfD. 9 15KV RKS. Arrange 4 of these units 
in multiple I.E., two in series in one leg, two in series in the other leg, then 
the two legs in parallel. These units are commonly available as surplus for about $15.00 
each. You will now have .01 WfD J 3QKV RKS total. This is necessary for protection against 
impulse surges. Stay away from glasmike or pyronal oil caps because they can explode like 
a hand grenade should they become lossy and breakdown during operationl The best mica caps 
are Cornell-Doublier or Aerovox. Avoid Sprague cape. 

2. Change your primary as followsi Use same height and diameter but wind 3/16" O.D. 
copper tubing for 10 turns. Use a heavy guage alligator clip to adjust number of 

turns for resonance. 

3. Your secondary coil form I presume, is of Poly*vynalchloride or Plexiglas or 
fiberglass. Reduce length to 40" with a spaced winding (wound in the same direction 

as the primary coil) of No. 20 guage Belden formvar solid copper magnet wire. The 
^spacing ahould be accomplished by using 20 lb. test nylon fishing line wound continuously 
with the wire. You should come out with approximately 20 turna per inch. Next, shellac 
the finished winding with at least six light caatd to dry for 24 hra. before applyi^ 
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(continued) 

the next coat* Avoid air bubbles* 

4, If you mist use • stationary spsrk gsp instsad of a rotary or best of a 
quenched qsp* arrange • small squirrel cage nr muff on fan to direct a powerful 

air blast directly at tha gap. This prevents low frequency arcing and will improva 
tank circuit operation of L and C* 

5. You would do well to use a plats transformer of approximately 0 • 1QKV 150 - jOQ 
•A.. Your coil needs this additional power input for maximum operation* If you 

are locked in with the neon unit* replace it with a 60 WA* unit or add another 30 WA* un it 
in aaxellel in phase with the existing onel Also, add a high pass filter to protect the 
necn units from breakdown* 

Cere in preparation end attention to detail will determine the degree of successful 
operation. I oight mention here several coils ehich I have built* My #5 unit uses a 
^quenched gap, 2 iC* plate transformer, .04 WFD cpacitor, secondary 24" long winding 6* 
diameter with 400 turns of #10 wire spaced, 2 turns primary 20 w diameter i m 0*0* copper 
tubs, 2C" D.D* aluminum toroid on top of the secondary* The discharge length exceeds 45". 
The #7 unit, a 2X scaled-up version of #5, is driven * 1QK* and exceeds 8 foot continuous 
discharge* All the models from #1 thru #7 are portable and are fairly economical to 
build. I h*«* -any spar* parts, manufactures 90* of all tha components used in theas *oil 3 , 
hasa co*plats construction plans, parts lists and color prints available. I an currently 
building a 10 aagpvolt unit for atnospharic plasma research. 

I hop* the above information nay be helpful to you. 


Sincerely Yours, 
Bill Wysock 


tl* 
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July 18# 1977 


Dr* Robert Clark Cilia 
Flanders kadical Canter 
2330 N* tf« Flanders Street 
Portland Ore* 97210 

Dear Dr* Ellis# 

Thankyou for your telephone call this evening* It is eleays a pleasure 
to hear frow you* 

As per our phone conversation, please find enclosed a color 35«a slide 
of ey #5 Tesla Coil in full activity* This photograph eas exposed using 
Kodak ectichroee ASA135 and is a one second ties exposure at f/2*i • Power input 
was approxiaatly 3 HI and the Quenched Gap referred to in the enclosed xerox copies 
was utilized* Secondary ailliawperege eas measured at 750ee* 

The drawing referred to as Fig* 5 ^s an origional concept which nay serve 
here to show the general configuraent of the \*rlous sections of a typical quenched 
gas. Figures 6 and 7 show the exacting details of the prototype quenched gap 
which is now being used offering power input levels in the 3-10 He range* 

It is necessary to use stainless steel or tungstun for continuous operation 
abovs 2 Kw* Above 3 Kw# regardless of the material used* a high pressure-high 
cfw rated air blast is necessary to adiquatly cool the heat dissipating flanges* 
so as not to burn up the gap* Also* working effiaiency is grsatly reduced if the 
gap should overheat* Should you desire to have as construct a gap to your 
specifications* I aa able to offer you ay l aa ad lat/s services* Post of the necessary 
Materials are currently in ay stock* 

The Xerox copy of "Quenched Cap Apparatus*” is froa a rare old book in 
wy reference library* It of fare simplicity of construction and lees cost as 
it consists of a single ”operv-elr” gap* It will not perform as efficlenty aa a 
true quenched gap and the author is quick to point this handicap out* Nevertheless, 
it aey serve as an additional reference* 
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Curl I. Jennings, Jr. 
32$ Love* Street 
Krwin, Tennessee *376*50 

May 3» 1977 


Bill Wysock 

4914 Baldwin Avenue 

Temple City, California 917^0 


Dear Mr. Wysock: 


) 


I am currently researching the life, experiments, and accomp¬ 
lishments of Nikola Tesla for my future doctorial dissertation 
and an extensive, illustrated biography. 

It is my understanding that you are interested in Tesla and 
have built a number of Tesla Coils. May I ask the extent of 
your collection of materials relating to Tesla and his experi¬ 
ments? Would it be possible to purchase from you Zerox copies 
of items in your collection that I may not have in mine? I 
would naturally be more than happy to pay any costs involved. 

I too have built many, many coils. Do you use a rotary spark- 
gap? Also, I would be interested to learn what type and rating 

transformer you use and what type and design capacitors you use. 

What is the largest coil you have built and the longest discharge? 

Thank you very much for your time and I look forward to hearing 

from you. With sincere best wishes, I remain 


• • • 


Very truly yours. 


Carl I. Jennings, Jr. 


r: 
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Mr* Carl I* Jennings Jr* 

325 Love Street 
Erwin* Tennessee* 37650 

July 10 * 1977 

Dear Carl* 

Pleass foregive me for taking so long in replying to your Way 3* 1977 
letter* 1 hope this response is not too late for your purposes* I will 
try to answer your questions to me directly as the first order of business in 
this letter* 

To beginj yes, I have built many* many Tesla high frequency-high potential 
resonators •••ranging up to and soon now to Include 15 million volt at 100 Khz* 

My first apparatus was built some seventeen years ago and produced a discharge 
approximatly 3.5 inches long« Since that time the sparks have continued to grow 
in lenght and power* My interests cover a very broad field which Includes 
many types of high voltage phenomenon* Wy tbehnlcal library is likewise very 
extensive* I hays conducted much research in all types of electricil discharge 
at atmospheric pressure and am soon to publish a technical book on the subject* 

Recently* 2 have been connected with ths only ball lightning project 
currently on going and have performed in a consultant capacity on this project* 

I have designed and improved upon more than one dozen different types of rotary 

9®P 8 * Quenched gaps are far superior and I now have more than six different 

configurations using this form of gap, including one that is pressurized with SF 6 . 
I have also several different designs using triggered gaps and thyrotrona. 
Currently, the loggest discharge that I have produced in my lab is just over 
tmn feet. Thie discharge has required a power input to the 60Hz transformer of 
appro ximatly 15 kilowatts. The coil that I am currently constructing is designed 

to operate with a power input of 40-50 m ® 60Hz using a single phase 75 KVA 



PVC plastic insulted wire almost one mil. in lenght wound on a fibergla 
approximate 28 teehede incha diameter and the coil form is a f—* 



• 1 strive 


one example, my #5 coil uses 3 kw 
a of #20 formvar insulted solid 



























— PACE TWO. 


* > t 



coppar alra on a PVC form 6 inchs in diameter, end the winding is 20 inchs tall 
and tho coil form is 24 inchs overall* Tha high voltage discharge is from an 
aluminum torid 20 inchs in diameter* The discharge length is SO inchs# No, 
that wa 9 not a typographical error# It is fifty inchs, I«E#, the discharge is 
more than twice as long as the length of the secondary winding# This exceeds 
the theoritical maximum possible by any of my published references in my entire 
libraryllt (I am enclosing a 35 mm slide of the coil in operation) Nearly all 
of my coils will produce a discharge of from one and ona half times to over twice 
the lenght of its corresponding secondary winding# 1 attribute this to very 
careful design criteria and uncompromising worlcnanship# 

Carl, I am always interested in the work that other efforts, such as yours 
entail# My curiosity will not leave me untill I hear from you on the accomplishments 
that you have made# As for copies of references that I might have in my library 
that your are interested in I would be happy to accomodate your needs with xerox 
copies (I actually found a machine that really does a decant job of making copies I) 

f ay I also suggest that if you have any material that I do not have that we might 
make this a two way exchange? 

I think it appropriate to state here that I am very interested in people such 
ac yourself. I have formed a business of manufacturing various components that 
are not commonly available to the hobblest or experimenter for these types of 
projects. 1 have thousande of dollars of materials in stock and can ship any 

it3m that you ml9ht need t0 complete a particular coil on short notice. I haca 
among other items in stock? mica capacitors up to 35 kv 9 .006 «FD, plate and 
utility transformers up to 10*. rotary and quenched gape, prl(Bary 8nd 8ec 

coll forme of fiberglas and PVC and epacially traated cardboard, auto tranaf 
and reactors, insulators, hardware—^j U name itl ° I ' ,T ' er ' 3 

I would bo glad to keep you on my mailing list of _ - . 

these projects, and if you are ever out on the west coast ^ * rBldtin 9 to 
by for a demonstration, and possibly etay at my * ** 

With Nick Besura's help and with the aid of JoTll ** 

ona of my graat hopes to evolve a new Tesla Sod t * y°ureelf, it ia 

beliav. in Or. Tesla's work end who have aa ^ ^ th °’ e 

of some of hie great disooverlee. **Parienced tha wonders 

Cerl, I look forward to hearing from you » onn „ ^ , 

develop a greatar friendship with you. Pi E330 f * " 8lncerly b °P« to 

Should you deside to coll me, I em uauoll roa t0 C ° ntoet -nytime. 

the letterhead, nay YOU find th . r ° dchdbla ay ter 8 Pn PST at the numh 

V rou find the spark that satisfies | /^r/) J "umber on 

1 
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Verlag F• Bruckmann 
8 ffltinchen 20 
Abholfach, Germany 


August 12, 1978 

Dear Sirs| 

rruro 1 t0 obtaln a feardbound copy of this book anti tied! 
ftVER, 8LIT2, UNO FUNKE 

Herausgegeben Won Hans Prinz 
Zur Eroffnung 

Osr TpchnInrK^ F j? r N° ch3 P*nnung3-Und fnlagentechnik 
4o I ec tl n ^ 3C ^ 0n Hochschule Wunchen 
1965 F. Bruckmann, KG, Wunchen 

nical^compMhansiveness^my first°V h f S book °"i lts tech " 

Robert K. Golka of Proiorf^To i * tn •' rn - uc ti°n to this book^|p3 through 
lndependsnrcSsultino J a^j! "TTf* Utah ' ^.S.A. I JC. as an 
™y own firm. Professional 9 Sound Systeros^builHi 3 ln addltlon to operating 
high potentiallosclllatorsfTeala Coila/ oustom h *9 h frequency- 

Tesla to this date I» Coll9 >‘ 1 h °ve built several for Pro feet 

interest. However my involvement n in 8 hioh y °r. my f f rat brochure for your 
beyond this point. Ihers^orT any s^eooenl ^,' 9C !L nlqUe 9xtend3 '« 
m addition to the above listpH hr»ni# * ^ ^ Publications you may have 

•ssst.r" 

and also in what manner^rpoyment ^prafer?" 1 ® 3 t0 C ° 3t ° nd “Pliability, 


Sincerely Yours, 

'illiam C. Wysock 

President 

Professional Sound Systems 


-nclasedi Brochure 


lCMfVClU 
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RDX CQRP. 

11Q S. Euclid Ave* 

Pasadena, CA. 91101 

Attn* Wr* Thomas French, Pres* 


August 20, 1978 


« 














Dear Thom, 

> 

I am acknowledging receipt for a used 48” toroid* Yellow Freight 
delovered the unit to my location on 18 Aug 78* 

Upon unpacking the unit, I discovered the damage (dents and . 
scratches) that were previously referred to* After close inspection, 

I have concluded that it will be necessary to take corrective measures 
on the toroid in order to assure a uniformly distributed electro¬ 
static field for the upcoming experiments* 

I am therefore proceeding with the necessary repair work, and I 
would like to take this opportunity to express my thanks and sincere 
appreciation for your interest, time and assistance in this project. 

I look forward towards the anticipated results of these exper¬ 
iments and to future correspondence with you. 


Very Truly Yours, 


William C* Wysock 
President 


lew swew 
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HIPBTRGNICS INC. 

Route 22 

Brewster# N.Y. 10504 
Attni Mr. Rick Reid, V.P. 


August 20, 1978 



Dear Mr. Reid, 


I am acknowledging receipt for a used 48" toroid. Yellow Freigh 

delivered the utfit to my location on 16 Aug 78* -rratehaa) 

m Upon unpacking the unit, 1 discovered the damage (dents and scratches) 

that were previously referred to. After close inspection, 

concluded that it will be necessary to take corrective measures on t e 

toroid in order to assure a uniformly distributed electrostatic fie 


for the upcoming experiments. 

I am therefore proceeding with the necessary repair work, and 
I would like to take this opportunity to express my thanks and sincere 
appreciation for your interest, time and assistance in this project. 

I look forward towards the anticipated results of these exper¬ 
iments and to future correspondence with you. 


Very Truly Yours, 


lew swew 




William C. Ulysock 
President 








































SSjpo ironies 


Route 22/^0 Dwr. A 
Brewster, N.Y. 10509 
iliC. Twx 710-574-2420 


TELEPHONES: SALES (914) 279-8031 

SERVICE (914) 279-8035 
GENERAL (914) 279-8091 


UR p.o. Verb al Hmmt by I. French 


sales order 


PLEASE REFER TO THIS NO. IN ALL CORRESPONDENCE 

DATE 


RDX Corporation 
110 S. Euclid, Ave. 
Pasadena, CA 91101 


c/o Ton French 
. for Bill Wyaock 




1 ^ 


ITEM 


> 


QUANTITY j _ MODEL NUMBER 


YO-48 




RMS: NET 30 DAYS 


• 

n INVOICE COPIES 

iXABlE RATE 

TAX EXEMPT 

EXEMPT NO. " 

••COUNT 

. 4116 



MtoMAN 

114.10 RDX 


SHIP VIA 


BW Collect 




F.O.B. BREWSTER, N.Y. 


_ 


DATE REQUIRED 


WE EXPECT TO SHIP THIS ORDER WEEK OF: 


FOR FURTHER INFORMATION, CALL 

EXT. 


DESCRIPTION 


Used 48 r Toroid for 
Tesla Coll Experiments 


iUYER 


TEL: 


SPECIAL NOTES: 


PER 

TELECON: 


oiLi 4 ay has used unit 





typed 

BY: 


FOR INTERNAL USE ONLY 


IBB 





RACKING list 
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Capacitor Specialists Inc* 
Dept. G P.0. Box 2052 
Escondido, CA 092025 


August 21, 1978 


gentlemant 


» 


Very Truly Yours, 


William C. Wysock 

President 


Icwimcm 



a interested in obtaining data on capacitors specifically 
lavala*^ *° T pul««-rata radio frequency discharge at high coulomb 

Vo “ r firn > referred to me by Robert K, Golka of Project Tesla, 
been associated sith Bob Golka at Project Tesla since 1975 as 
an engineering consultant. Additionally, I have been buildinq various 
ugo frequency, high potentialloscillators since 1964. 

.025 ^srrssv.f * °" p ?° uor b »" k . lx 

.. »our JSJSaSr 69 ° f . . 

unlike Project ^sla, my research is onlv fnnrioH _ 

estti sir buiyitOU,?esia 

I am enclosing a brochure for vour intri...* r * 
above mentioned capacitor requirements I am - B cr 10 addition to the 
available supply of capacitor* f™ n r * aeekin 9 a readily 

line. Previously, I have relied on various"!!^!"* 3 ? V r ® 9ular 
over recent years, have become completely dsploated 3UPpllos “ hlch » 

.n. /ssrstjafisy «•*.*«. 

from your firm. Please advise by retuw letter? 9 ** P **" nt **'" 
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R» J. Gillespie & Co* 

P.0. Box 20144 
Atlanta* Ga* 30325 

August 12* 


I 


Dear Sirs* 


Recently I completed a visit to Hershel J* West of the Charles t, Carey 
High Voltage Laboratory at the Ross Complex* Bonneville Power Administration 
at Vancouver* Washingt o n *; 

At the lab* I was impressed with the quality of their apparatus which 
is predominantly manufactured by HEAFELY. 

It has come to my attention that you represent Emile Haefely & Co** Ltd* 
Since I am involved in high voltage technique and have a broad interest in 
this field* I qould greatly appreciate obtaining the followihg data sheets and 
brochures for my files} 

HAEFELYt BE 7B1A, BE 701, E 171.1, E 112.1, E 143.1, E 144.3, E 143, E 143.2, 
Impulse Voltage Dividers, and 100-High Voltage test Systems, 

Aleo, should you also represent ASEA or MICAFIL, I would like to obtain 
any available brochures from these manufactures. 


At present, I an engaged in manufacturing high frequency - hiqh pdj4 
oscillators (Tesla Coils) for special applications# 

Thank you for your co-operation. I look forward toward future ccrres 
pondence and business with your firm. 


tial 


Sincerely Yours, 


William C. Wysock 
President 

Profeessional Sound Systems 


Enclosedi Brochure 
lcwtwcw 


► 
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TCBE^pEUTSCNMANN LABS INC. 
550 G TPNE ST. 

CBNTGN, MO. 02021 


August 21, 1978 


Osar Sirs i 

I represent a small research and manufacturing firm specializing 

in prototype and custom built high frequency • high potential oscillators 
(Tesla Coils). 

Currently I have a project in progress utilizing six Tobe capa¬ 
citors bearing Tobe part numbers RPC - 402S02 and XN - 285. These 
ar.; rar*' rated at .025 MFD and 40 KV» They are being utilized for 

high rep rat93 (up to 600 PPS) and perform in a most satisfactory 

manner thus far. v 

Unfortunately, these Tove capacitors are only in my possession 
on a limited - term loan basis and I aill have to return them before 
e 4>**lwnt8 are completed. Therefore. I am seekinn t» nmiv. 




Please advise me by return letter as too your 
and any data sheets on current applicable products 
to future business mith your firm. 


your prices, availability, 
ucts, I l** formard 


Vsry Truly Yours, 
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CROSS- SECTION VlEuJ TWO DISC S W/rW OWE" SPACED- 



’HEUOLIC SPACER. 



rcTewi : Phenolic Spacer. 12 -28-76 

6LUANT1TV : 10 PIECES FINISHED 

work tolerance : +^.OOOS ; i.Oi all OTHERS 
DATE wequisEd: ASAP PHONE 4^-0fc«/4&V-ii73 

drawn bV: 
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High Voltag-e Toroid Details 


glLL. VvYSOCK 
10-8-75 


H 


D 




A- |V Qoantitv: 16 finish: POLISHED 

e- 34* 

C* 2&' 

D= 10-32 

A= J4" Quantity i +0 FINISH: POLISHED 

8= 3 /g " 

C = l 3 /6 n 
D= 8-32 
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AERIAL SWITCHES designed for 
750 kV and aerial-switch modules 
for 1.15-MV transmission lines are 
being tested at the research institute 

of the Uralelektrotyazhmash 

production association in 
Sverdlovsk. Also in the 
superhigh-voltage laboratory, a new 
oil circuit breaker is being studied 
?he equipment is being developed 
as part of the 1976-1980 program for 
the development of the national 
th of the U S S R. Objectives 

ofthe program include an integrated 

h r P nrid that links the power 

P^emsdSiberia and Central Asia 

with the EurOP ®^ ra S nsmSsion lines 

new SUP ^ 0°750 and 1.150 kV 
rated at 500, r ou, _ J S S R . 


CIRCUIT BREAKER tor high-voltage dc 
transmission lines successfully interrupted 
currents of 500 to 2,500 A during recent tests. 
Designed for system voltages to 200 kV, it can 
handle higher voltages if individual breaker 
components are connected in series. For example, 
the experimental unit pictured is designed for two 
breaks. Two series-connected surge diverters (left) 
are hooked in parallel with two minimum-oil circuit 
breakers in series (center) and with two 
series-mounted commutation capacitors (right). 
The development project, supported by the 
Swedish, German, and Swiss team of 
AEG-Telefunken, ASEA, Siemens, and Brown 
Boveri, is being carried out at Brunswick Technical 
University. —Germany 
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f£8. 1974- 

~ x fh 0 nmDOsed Moscow-Leningrad 

INSULATORS for the PW« under test at the 

750 , 000 -V, high-tension me ■ facility is 

Leningrad Polytechmcal Institute. ^ used ^ 

reportedly also testing ed u| p rnillion V(dc) Present 
lines of 1.2 million V(ac) and• * Vjdc)^ 

tests are concentrating on the _ U.S.S.R. 

power surges. 


HIGH VOLTAGE test lab is being built in Novosibirsk by 
the Siberian Power Research Institute. It will be used to 
study the behavior of high-tension lines in severe cli¬ 
matic conditions. For example, designers have to contend 
with ice loads on cables and towers which are measured 
in tons. Outdoors, lines are tested on 165-ft towers us¬ 
ing transformers capable of withstanding 1.5 million v. 
Indoors test equipment includes a 4.8-million volt “light¬ 


ning 


” generator. /j U<Z f?74 


—U.S.S.R. 
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TEST TRANSFORMER of a new design consists of two 
windings connected in series and mounted one on top 
of the other on a common core. It's available to 
research and development laboratories in indoor and 
outdoor models, rated up to 2,200 kV. The transformers, 
having heights of up to 18 m, can be provided with 
air castors for easy moving. The indoor unit pictured, 
which ASEA built for its own high-voltage laboratory, 
stands 10-m high and is rated at 1,200 kV, 1 A. 

—Sweden 

on 
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SUPERHIGH-TENSION LINES in the forests outside 
Moscow will soon supply a "research town with the 
energy it requires. Prototypes of two grids a 1,5C 
kV dc line and a 1,150-kV ac line—are up for testing. 
Plans call for the experimental ac line section to be 
1.17 km long, and for all of its equipment to be 
experimental. Soviet engineers see this system as 
test bed for ideas generated in their country. 


HIGH-VOLTAGE EXPERIMENTS at high altitudes 
are now being conducted at the Anzob station, 
located 3 km above sea level in the mountains of 
Tajikistan. Engineers are studying physical 
processes that may occur in power transmission 
lines at these heights. A 3-MV pulse generator, 
shown, is used to simulate lightning discharges 
and other phenomena, and to test insulation for 
high-voltage lines and substations. The Soviet’s 
tenth five-year plan, covering 1976 to 1980, calls foi 
a power increase of 67 to 70 GW for that period. 


FEBRUARY 10, 1977 
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DALLAS*' 


POSITION OF • 
LIGHTNING STREAKS 


GUADALAJARA 


STREAKS 


SENSOR DATA 






PT-OS ANGELES \ 

\ % PHOENIX • 

>SAN-DIEG0 . ' '• 


» * 


MEXICO 

CITY 


LIGHTNING 


DMSP VISIBLE 


DMSP IR 


THESE PHOTOGRAPHS were part of a presentation given by Dr. 
Bruce Edgar of the Space Sciences Laboratory at the 12th 
Technical Conference on Hurricanes and Tropical Meteorology, 
April 24-27 in New Orleans. The photos were taken by a DMSP 
satellite as it observed lightning activity associated with tropical 
storm Heather off the West Coast of Baja California. The 


lightning flashes were located by noting the position of light 
streaks appearing on the DMSP satellite visible cloud photo 
(left). The strongest activity was located just north of the 
hurricane’s center, as pictured by the infrared cloud photo 
(right). Plots in the inset show the optical power-time profiles of 
lightning as measured by the DMSP lightning detector. 
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May 9, 1979 
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Ay 24 o.p. 
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iNrcR LO o< 



O-*- -, 


J>|-To: |R0TAtY GAP- 
°rOR. 


8LK UEG-I 



VT. 



ce&A new. leg s 

NEUTRAL IN phase 
UJITH L«5 A<B 


TO LOAD DISTRIBUTION 
SO AMT, ZO«V, 1^5,60 Ha 


X£_. 


iaov 


t 


BUY 


pur 

J7A-OI* 

LlMl’ 

(GA66W) 




BLU 


wort** 


OVERHEAD CONDUIT 
TERMINATION BO* 


CD 


BCTTARV 6AP 

MOTOR. 

ROSY 


c 


Hi. 


T i 







i> N|4H \Ax.tA&E Our 
To: Tesla Coil. 


RoTARY GAP 
I»oo RPNl 


J 


To«OIO DiIOMRUT 

Electrode 


OSCULATION 

CAMCiTORS 


TBSI.A 
miMWW, 


TESLA 

SECONDARY 


- - 


*1 


Basic Tesla Coil Schematic 




A* 


K4 


3, 6 




K5 


,1 


J,6 


System Notes; 

MB 1 MAIN BRAKER. , 60AMP 
250 VAC .CORVEl 
VTi= Superior Electric. 

#1256 AVTOTMNSPOAMEA. 
■2.8 AMP, 280 VOLT 

Wi- Superior Electric 

#244 AUTO TRANSFORMER 
35 AMP, 140 VOLT 

Kl= ALLAH-BRADLSY 4PST 
SO AMP, 250 VAC ,OR EOUlV. 

Kz= ALLEN-BRADLEY 3 PST 

30 AMP,250VAC, OR EQUIV. 


Di-Os" IN+ooi silicon diode* 

HYi-HVr- 15,000VOLT &.T.O. 

cable, single conductor, 

EACH RUN INSTPERATE V** X-D. 

CMT CONDUIT, FROM EQUIPMENT 
RACK. TO OVERHEAD TEWINATiaN 

box (location op telephone: pole 

UMBILICAL CABLES.) 

A* Tesla Coil ground cable (part of umbilical} 
= Bcond. *|1 A.UJ.G. twisted togctner. on 
EACH END,to FORM SINGUT VERY LOW OlC. 
RESISTANCE GROUND. TcmsL. CABLE LENGTH 
CRITICAL ; MUST NOT EXCEED 75 C TET TOTRL, 
TO BUILDING FRAME GROUND BONDING POINT. 


U/HT+ " 


• 387 A 
IPTP) G 
RffTAXV | 

CAPON 


BLU 


G*N f 


(R«D) ® 

HIGH _ 
voltAG* 

ON 


fiUC 


REP. 


TS^MCA EMERGCNLV-uPF 

24 VDC POuieR- (*3 ,s 

continuously ) 

UN,** R«MAL orERATINP status.) 


to MCA 24VPC : rotary 

Ap S p uet> TO KS 5 LFFT '*'<*' , 

?‘.tL>mr,UL SYSTEM REStr.) 




-TO MCA 14 VDC ? 5 VSTEM 

operate (may »e pul sto 

on AMP OFF AS Re«'P FOR 
ocsircd eFreer- for. 

PUPATION or BACH (OPR CVOX. 


Ks-Ks* POTTER .i BRUMFIELD 
# KRP11D, 24vpc 
COIL , OR. EQUIV. 

Kfe * SAME AS K-j-Ks.ONLVliOVACCOIL 
Ti = 240 Volt to 12,000 

VOLT, I.S KVA CONTINUOUS 
DUTY HIGH VOLTAGE SUPFLY 
TRANSFORMER 


Universal Studios— Florida 

FALLINGTXL gFHONE POLE ASS'Y 
SYSTEM SCHEMATIC 

drawn: vJc.lM.H 0 VW fcEV -1 INVAR TO Ll.c.uJ. 
SHEET ®OF® 

TEo’_A 

TECHNOLOGY RESEM’O" 

Jsi? Vnulvw A'** 

M#-**. CASIG'.S 


-OUTLINE = SINGLE bay STANTRON METAL EQUIPMENT RACK. CABINET 1 

OVERALL DIMENSIONS- APPROX 22.' Wide,4 ?'tall ^* DEEP, 
WITH HINGED, LOCKJHO ACCESS DOOR., ALL TO BE LOCATED IN MCA 

BSUIlPMEHT ROOM 
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Floor-Mvhted rack 
WASTER- RELAY LOGIC , 
SfQUFNDAL T7MCRS , 

A9A/R RO<veA. BREAKER. 


cteel UALF-RACK FROhT 



>" enclosure access door* 


io" dia, tesla coil 

PRir/iARV BASE" 


4 " dia . DISCHARGE 
electrode: 


'(K 




To? Vieuj 

(outline) 



* WoTtT : All access cxx>RS 1 

BE EQUIPPED uu/TH C 

Suuitc/v/nC ( All e® 

/S TO BE /CO# D/SA /3 

All doors to waue d 
kev locks; Moseu 

SUPERVISOR. TO WCLO 
TEC«A//CAL S ijPPOKT M 
MO LOS SETCOWO KCV. 


Uii.i_sborou<--h Couhty MuSEumOF Scifw.e-4 InDU^RV 
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